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ABSTRACT 
A nutrition education behavior change strategy for 
secondary health classes was developed, implemented, and 
evaluated with 159 adolescents in 6 schools. The 
experimental design was pretest/posttest, treatment/control 
group with two treatment groups--one receiving only the 
behavior change strategy (BC) and one receiving the 
strategy plus a traditional knowledge-oriented component 
(BC+). Fundamental concepts of the behavior change 
strategy included personalization, goal setting, self­
management, self-implementation, structured feedback, and 
structured self-evaluation. Based on a personal nutrient 
analysis, each adolescent in a treatment group selected 
improvement of one nutrient as a goal. Effectiveness of 
the strategy was tested by changes made in nutrient intake 
related to goal set. Pre- /post-assessments included 
three-day food records and written questionnaires of food 
practices and nutrition attitudes and knowledge. A rating 
instrument was administered to adolescents in treatment 
groups to assess their perceptions of activities 
facilitating change. Setting a goal for specific nutrient 
improvement had the strongest effect on change. No 
difference between treatment groups was found. Adolescents 
who set a goal related to calcium, vitamin A, and vitamin C 
increased intake and those with a sodium-related goal 
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decreased sodium. No positive changes in nutrient intake 
occurred for the control group. Gender was related to 
positive change for calcium, vitamin A, folacin, and 
vitamin C, with males making significant improvements. 
Nutrition attitudes and knowledge generally were not 
related to change. Food practice scores, as assessed by 
the written questionnaire, increased for the BC+ group 
only. Knowledge scores increased in both treatment groups 
but not in the control group. No differences in attitudes 
were seen, either within or among groups. 
Activities perceived as most helpful in facilitating 
change included keeping food records, assessing personal 
nutrient intake, implementing a p�an for nutrient 
improvement, and participating ·in follow-up classes. 
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CHAPTER I 
INTRODUCTION 
Justification 
Adolescents are an important target population for 
nutrition education. Educators call periods of change 
"teachable moments". Adolescence is described aptly as a 
period of change. 
Physiologically, adolescence is a time of dramatic 
change. Fifty percent of id_eal adult body weight is gained; 
20-25% of linear height ·is achieved. Skeletal mass and 
vital organs, such as the heart, liver, kidney, thyroid, 
adrenal glands, gonads, and uterus double in size (1). 
Changes also occur in psychosocial aspects of 
adolescence. The word "adolescence" is a Latin derivative 
meaning "to grow toward maturity" (2), suggesting movement 
from past dependence to future independence. This process 
results in a shift in orientation from home and parents to 
peers and the adult world (3). A critical developmental 
task of adolescence is establishing a self-identity (4). 
An adolescent achieves self-identity through the process of 
qetermining meaning in life, establishing rules and values 
l 
to guide behavior, and developing a sense of self-worth 
(2). 
Adolescents are nutritionally at risk because of rapid 
growth and development that increase nutrient requirements 
above childhood levels (S). While they should be 
emphasizing food choices of high nutritive value, studies 
reveal poor dietary habits among adolescents, including 
skipped meals, snacks high in salt, sugar, and fat, and low 
intakes of some vitamins and minerals (6-10). 
Nutrition intervention during adolescence provides 
opportunity for both present and future health benefits. 
Valadian et al. (11) found that food behaviors established 
as adolescents will be maintained as adults. Establishing 
prudent food habits during adolescence is important 
considering the relationships that exist between dietary 
practices and risk factors related to development of 
chronic degenerative diseases later in life. 
Schools have been identified ·as appropriate sites for 
nutrition education (12). Presenting nutrition information 
(knowledge) was the focus of most school-based nutrition 
education programs. The assumption was that informed 
individuals will make wise food choices (13). 
In the 1970s, cognitive learning remained the major 
focus; however, Skinner (14) identified studies that 
assessed attitudes and behavior, as well as knowledge. In 
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these studies (15, 16), significant increases in knowledge 
were reported, but attitude and behavior were not likely to 
be changed following nutrition education. Strong 
indication has been that knowledge does not ensure action. 
Such results have been of great concern to nutrition 
educators. The ultimate goal of nutrition education is to 
affect behaviors (12). The aim of nutrition education is, 
as eloquently stated by Lewis (17): "to develop 
nutritionally literate decision-makers who are motivated, 
knowledgeable, and skilled to make continuing, intentional, 
informed food decisions in the face of changing food 
supplies in a variety of cultural, economic, and social 
environments." 
A new direction in recent studies is to focus on 
identifying adolescents' needs and interests with an 
emphasis on increased understanding of adolescents' 
perspectives relative to food and nutrition, documentation 
of eating habits of specific adolescents targeted for 
nutrition education, and aware�ess of know ledge necessary 
for behavior change (18, 19). An underlying theme emerging 
from studies about adolescents is the need for skills in 
dietary planning (18, 19). 
Conscientious efforts to teach adolescents factual, 
meaningful nutrition information and to develop their 
·skills in applying information to daily food choice 
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behavior are worthwhile and necessary. To accomplish the 
ultimate goal of nutrition education and to intervene 
successfully during adolescence, the orientation of 
school-based nutrition education programs must change from 
a focus on knowledge attainment to a focus on behavior. 
Further support that the present study was in line with 
research needs in nutrition education is given by findings 
from the "Leading Edge" Nutrition Education Research 
Conference sponsored by the National Dairy Council in 1986 
(20). Three areas of research were identified as 
priorities for nutrition education from the "Leading Edge" 
conference: 1) determinants of dietary behavior of various 
target groups; 2) changing dietary behaviors of priority 
target groups; and 3) linkages or collaboration between 
researchers and practitioners. 
Recent research in Tennessee (7, 8, 21) fell under the 
first area of research. Adolescents have been the target 
group, and findings from these studies were incorporated 
into the planning of the present study. 
The present study, changing food-related behavior among 
adolescents as a result of nutrition education, fell under 
the second area of research. The proposed outcome of this 
research area was to identify effective strategies for 
changing dietary behaviors of priority target groups. This 
w�s an integral part of the present study. 
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Overview of Study 
The objective of the study was to design, implement, 
and evaluate a nutrition education program for adolescents 
focused on behavior change. All processes were conducted 
by the researcher. 
The study included developing and implementing two 
nutrition education units to be taught in high school 
health classes and designing and administering instruments 
to measure changes in food intake, general food practices, 
and nutrition attitudes and knowledge. Both nutrition 
education units were designed with the identical behavior 
change strategy. One unit included a cognitive component, 
as defined by Bloom (22), and was designated the Behavior 
Change Plus group (BC+); the other group was designated the 
Behavior Change (BC) group. Goals and objectives presented 
in the instructional plan, Tennessee Educates for Nutrition 
Now, grades 10-12 (TENN) (23) were used in development of 
the instructional content. Both units, in all classes, 
were taught by the researcher. The BC+ unit involved 
twelve days in the classroom; the BC unit involved eight 
days in the classroom. 
A third group served as a control (C) and participated 
in pre-/post-assessment at the same time as those in the 
treatment groups, but they received no nutrition education 
during the time of the research study. The primary purpose 
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of the control group was to monitor environmental 
conditions that might contribute to change in food intake, 
general food practices, and nutrition attitudes and 
knowledge while the experimental component was being 
conducted. 
To determine the effectiveness of BC+ and BC  nutrition 
education units, pre- and post-assessments were 
administered for food intake, general food practices, and 
nutrition attitudes and knowledge of the adolescents. The 
time span between pre- and post-assessments was four to 
five weeks. 
Hypotheses 
Hypotheses I-V refer to the two treatment groups; 
hypotheses VI-IX refer to the three groups--BC+, BC, and 
control. 
Hypothesis I: There is no difference in change in nutrient 
intake between two treatment groups, one receiving a 
behavior change strategy and the other the identical 
behavior change strategy plus a cognitive component. 
Hypothesis I I: There is no difference in nutrient intake 
from pre-assessment to post-assessment when adolescents set 
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goals for nutrient improvement based on pre-assessment mean 
nutrient intake. 
Hypothesis I I I: There is no effect of pre-assessment 
attitude scores on change in nutrient intake. 
Hypothesis IV: There is no effect of pre-assessment 
knowledge scores on change in nutrient intake. 
Hypothesis V: There is no effect of post-assessment 
knowledge scores on change in nutrient intake. 
Hypothesis VI: There is no difference in change in nutrient 
intake among three groups--one �eceiving a behavior change 
strategy, one receiving a cognitive component in addition 
to the behavior change strategy, and one group serving as a 
control receiving no nutrition education. 
Hypothesis VI I: There is no difference in change in food 
practices as measured by a written questionnaire among or 
within the three groups--BC, BC+, and control. 
Hypothesis VIII: There is no difference in change in 
knowledge as measured by a written questionnaire among or 
within the three groups--BC, BC+, and control. 
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Hypothesis IX: There·is no difference in change in 
attitudes as measured by a written questionnaire among or 
within the three groups--BC, BC+, and control. 
Findings which were of interest but were not·tested for 
statistical significance were those related to adolescents' 
perceptions of which activities composing the nutrition 
education units were most helpful in making changes in 
nutrient intake. This information was assessed with a 
written questionnaire. 
8 
CHAPTER II 
LITERATURE REVIEW 
Several areas were considered important for review 
prior to developing a strategy for behavior change with 
adolescents. These included: 1) approaches that have been 
used to understand behavior (and, thus, how to change 
behavior); 2) theoretical bases for behavior change 
strategies; 3) studies from various settings that have 
reported positive behavior chang�; 4) a survey of the 
adolescent period, including reported assessments of 
nutrition knowledge, attitudes, dietary practices; 
5) development of TENN (23), the state comprehensive 
sequential curricula in nutrition education; and 
6) existing evaluation instruments, including dietary 
intake and nutrition attitude and knowledge instruments. 
Approaches in Understanding Behavior 
The traditional approach toward understanding behavior 
is called intrapsychic because psychological forces within 
the individual (needs, impulses, drives, motives) are 
supposed to explain behavior (24). The behavioral approach 
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places emphasis on direct observation of the behavior 
including the environmental, situational, and social 
determinants of that behavior. This approach also focuses 
on cognitive processes, which are specified as measurable 
events; thus their connection to overt behavior can be 
evaluated by observation (24). 
''The behavioral approach considers the majority of 
behaviors to be learned or changed through learning 
procedures. Focus is on behaviors that have been learned 
or need to be learned" (24, p. 14). Training behaviors 
rather than altering aspects within a person (i. e. , 
underlying motives) is the technique used by the 
behaviorist. 
Assessment of behaviors is made by direct observation 
of the behaviors to be changed and the environmental events 
preceding and following the behavior. Using a behavioral 
approach, treatment, or the intervention, is carried out in 
the setting in which the behavior requiring change is 
evident (24). 
In order to develop or change behavior, three types of 
learning are considered important (24): classical 
conditioning, operant conditioning, and observational 
learning. Classical conditioning refers to controlling 
behavior by the preceding stimuli, since stimuli can be 
made to elicit reflex responses. Operant conditioning 
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refers to controlling behavior by its consequences. Thus, 
positively reinforced behaviors will increase in frequency, 
and ignored or punished behaviors will decrease in 
frequency (25). Observational learning or modeling refers 
to learning by observing another's behavior. Observers 
seem to imitate models more when the model is similar, more 
prestigious, higher in status and expertise, and when 
several models perform the same behavior (24). 
Theoretical Base for Behavior Change Strategy 
Activated Health Education (AHE) Model 
The Activated Health Education (AHE) model developed by 
Dennison (26) is a behavior-based instructional model 
developed for use in health education ·intervention 
programs. This model is a culmination of Dennison's 
retrospective study of interventions that had a behavioral 
impact. Through an evaluation process, Dennison defined 
three premises important for successful behavior-based 
intervention: 1) ACTIVE INVOLVEMENT of participants in the 
instructional process; 2) AWARENESS of positive' and 
negative influences on health; and 3) RESPONSIBILITY for 
personal health. 
During intervention, AHE is operationalized with three 
phases that include specific procedures during each phase. 
The first phase is the experiential, which includes 
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measuring and recording target health behavior. The second 
phase is awareness, which includes presenting information 
and individual evaluation of susceptibility to disease. 
The third phase is responsibility, which includes 
identifying actual and ideal behavior and establishing a 
self-management program to improve or maintain health. 
A unique feature of the model is the experiential phase 
precedes and is independent from the other phases: The 
objective of the phase is to increase participants' 
interest due to relevant personal data. 
AHE includes formative evaluation; ·this provides 
immediate feedback. During the experiential phase, 
evaluation determines needs, interests; and expe�tations of 
participants. Objective tests may be used to evaluate·the 
awareness phase. Evaluation of the responsibility phase 
may be by completion of self-management reports. 
Because AHE was developed by combining "the best" from 
a review of intervention studies, Dennison has incorporated 
concepts from several theories, models, and ideo logies, 
including health belief model (27), cognitive dissonance 
(28), social learning theory (29), behavioral 
self-management (30), and operant conditioning (24). 
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Self-Management Technique 
When behavioral principles (described previously) are 
applied to one' s self, the process is called self­
management. Self-management techniques may involve 
identifying physical or emotional antecedents or physical 
or emotional consequences (31). Cognitive techniques may 
be a part of self-management procedures. Cognitive 
techniques are words or symbols including self­
instructions, modeling, plans, and problem-solving (31). 
The philosophy behind self-management is that the 
individual is responsible for managing his/her life. 
Although the environment exerts certain control over the 
individual, there are ways one can and does control that 
environment. For an individual to have control over 
oneself and the environment, self-study is necessary. This 
includes collecting and analyzing information to discover 
controlling mechanisms in one' s life. An individual can 
learn how to change the environment, so it changes him/her 
the way desired (31). The major steps in self-management 
are defining a target for change and setting specific goals 
for that target behavior. An individual must assess where 
one is relative to those goals and develop specific 
strategies for reaching those goals. "The challenge of 
self-management is to identify the internal and external 
events that will facilitate one' s goal-related behavior and 
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then arrange for those events to occur" (30, p. 25). The 
premise is that without systematically manipulating those 
events, the behavior one desires is not likely to occur. 
Steps in the self-management process as defined by 
Yates (31, ch. 3) include: 1) self-monitoring; 2) self­
analyzing; 3) choosing a self-intervention, including costs 
and benefits; 4) implementing; 5) integrating a self­
management project into one' s life; and 6) preventing 
relapse. 
Goal Setting Concept 
The concept of goal setting, as defined by Locke et al. 
(32), is that a beneficial effect on task performance is 
seen when goals are set because goals: 1) direct attention 
and action; 2) mobilize effort; 3) increase persistence; 
and 4) motivate toward relevant strategies for goal 
attainment. 
Goal setting adds an important dimension to a behavior 
change strategy. It integrates conscious actions-­
intentions, desires, purposes--into the behavior change 
process. Goal setting is a cognitive concept explaining an 
individual' s actions in terms of conscious goals, unlike a 
strict behaviorist approach that seeks to 
14 
understand human behavior in terms of what can be observed 
(33). Cognitive techniques (i. e. , self-instructions, 
plans,  problem-solving) applied to the self-management 
process are in keeping with the goal setting concept. 
Locke et al. (32) found that goal setting was most 
effective (i. e., higher performance) when individuals 
designed specific, hard goals, rather than "do your best" 
goals. Performance was also positively affected by 
feedback and an individual's participation in the goal 
setting process. 
Problem-Solving Process 
The problem-solving process (34) is a systematic 
procedure for finding solutions to problems. The steps 
include: 1) identifying the problem; 2) determining 
alernatives; 3) choosing among alternatives; 4) 
implementing the choice; 5) and evaluating the results. 
Performing these steps develops skills which can be applied 
in numerous settings. The TENN plan (23) suggests the 
problem-solving process as a means of solving food- and 
nutrition-related problems. 
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Studies from Various Settings Reporting 
Positive Behavior Change 
The following studies were reviewed from a variety of 
areas including: 1) families in home environments; 2) 
students in classroom settings; 3) patients in hospital 
settings; and 4) areas of specialized counseling for 
obesity, diabetes, and dental disease. The objective was to 
identify unique features of the studies that contributed to 
the observed behavior changes. 
As early as the 1970s, there was evidence that 
nutrition educators were looking for behavior change 
outcomes after providing nutrition education programs in a 
variety of settings. Gass�e and Jones· (35) reported 
sustained behavior change among homemakers participating in 
the Expanded Food and Nutrition Education Program in 
Louisiana. Four months after receiving instruction on the 
Basic Four Food Groups, these homemakers continued to 
report consuming the daily minimum number of recommended 
servings of each group. The unique component of the 
program that seemed to have a strong impact on its success 
was peer education; aides, living within the community, 
served as teachers of the classes. 
Social learning theory has been applied in nutrition 
education settings to facilitate behavior change. Leonard 
et al. (36) developed a program for parents of preschool 
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children based on pririciples of s�cial learning theory. A 
small group format was implemented. Families were led 
through a three-step procedure for achieving change that 
included assessing, planning (implementing), and evaluating 
in the areas of food selection, eating habits (how people 
eat and ways families reinforce habits), and activity 
habits. The program was evaluated by assessing parents' 
verbalizations and behaviors relevant to children' s eating 
patterns. Parental responses did become more constructive 
as a result of the intervention. No assessment of 
children' s dietary intake was made to test for behavior 
change due to the program. 
Changing the eating behavior of school children has 
been approached in a variety of ways. Coates et al. (37) 
reported a study designed to change specific behaviors of 
tenth, eleventh, and twelfth graders enrolled in a 
mandatory health class. Principles of social learning 
theory were applied in a program focusing on decreasing 
students' consumption of sa lty snacks and increasing 
consumption of fruits. Eight classes within the treatment 
school varied as to whether they received classroom 
instruction and as to whether they had parent involvement. 
A schoolwide media program was designed to encourage peer 
support. Classroom instruction focused on goal setting, 
problem-solving for barriers to change, resisting peer 
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pressure, reading product labels, and learning the 
principles behind salt intake and cardiovascular 
physiology. Two follow-up assessments were made--the 
first, one month after the end of the program and the 
second, following summer vacation the following school 
year. Significant reduction in salty snacks occurred in 
the treatment school versus control school. Within the 
treatment school, significant reduction in salty snacks was 
reported for those receiving classroom instruction versus 
no classroom instruction at the first follow-up. Students 
receiving no instruction had returned to baseline values by 
the first follow-up. By the second follow-up, even those 
receiving classroom instruction had returned to baseline 
values. Parent involvement was positively correlated to 
change made in students' diets at post-treatment and the 
first follow-up, but at second follow-up, students whose 
parents were involved ate fewer fruits than students with 
no parent involvement. 
Contento et al. (19) reported on a method to 
personalize nutrition information. They developed a method 
to help groups of ado lescents generate descriptions of 
their dietary intake. By identifying dietary prob lems 
particular to the group, adolescents could select food and 
nutrition content tailored for their own needs. Contento 
et al. used a 24-hour recall for dietary data collection. 
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They used a score card containing 33 categories designed to 
pinpoint specific foods that might be problems in teens' 
diets. Students used the cards along with the 24-hour 
recalls to tally the number of servings of the 33 food-item 
categories. The researchers tallied totals to give a group 
"profile." The "profile" was presented as a bar graph 
showing number of servings per student of the 33 food 
categories. The 33 categories were reorganized into six 
macronutrient groups: high protein foods, complex 
carbohydrates I and I I, high sugar foods, fats, and others. 
The students were able to determine which macronutrients 
were over- or underconsumed and to make specific, 
appropriate decisions for the nutrition education unit. 
Howison et al. (38) designed a behavior-focused 
nutrition education program for fifth graders that was 
implemented by classroom teachers. Students used the Four 
Food Groups to analyze their own food choices. They 
developed specific written plans for modifying food choices 
to better meet serving recommendations. Two other 
dimensions of the program included a focus on personal 
responsibility in making food choices and simulated·real 
life situations which could affect food choices. Students 
reported increasing consumption of the selected food group 
by at least one serving following instruction. Six to 
eight weeks later, students reported increases of 1 1/2 to 
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2 servings, and all ieported means were above the 
recommended daily minimum number of servings. 
McGandy (39) reported changes in eating behaviors 
related to lowered fat intake among adolescent boys 
attending boarding school. Working with the school 
cafeteria, he made low fat modification for meats, cooking 
?nd table fats, dairy products, eggs, and baked goods. 
Changes in the adolescents' diets were a result of imposed 
substitutions, not direct personal choices; however, this 
method has relevance for such places as school lunch 
programs and vending machines. 
Podell et al. (40) reported on a nutrition education 
program for tenth grade biology·students that focused on 
reducing cardiovascular risk factors. A questionnaire, 
designed to elicit knowledge about cardiovascular 
nutrition, attitudes, and dietary habits, was administered 
at the beginning and seven months after completion of the 
cardiovascular education lesson plans. Students kept 
two-day food records and self-calculated fat consumption. 
Serum cholesterol and triglycerides were measured prior to 
intervention and one year after intervention. An important 
finding was that students with greater risk because of 
either personal or family history of elevated cholesterol 
levels made more changes related to attitudes and reported 
attempts at lowering fat intake. Baseline data revealed 
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students did not know.how to follow a cholesterol-lowering 
diet, but knowledge significantly increased following 
intervention. Serum cholesterol levels increased 
significantly in both control and experimental groups, 
while difference in· change in cholesterol values between 
the two groups was not significant. The authors' 
explanation was that either reported attitudes and diet did 
not reflect actual practice or that diet change was not 
enough to counter maturational increases in serum 
cholesterol. 
Stunkard (41) reported on the use of behavior 
modification techniques in the treatment of obesity. In a 
review of studies, Stunkard found that_ weig�t loss was 
modest and variable, and maintenance was no better than 
traditional treatments. However, features of behavior 
modification were effective, such as contingency 
contracting for decreasing treatment drop-outs. He 
suggested combining behavior methodologies with other types 
of treatments for greater effectiveness in treatment of 
obesity. 
Kaplan et al. (42) were interested in equipping 
adolescents with diabetes with various skills in an attempt 
to increase dietary compliance. Their study, based on 
social learning theory, included one group receiving 
training in social skills and resisting peer pressure 
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through role modeling and guided practice. The other group 
received a traditional information-based program. Using 
glycosylated hemoglobin as a measure of compliance, they 
found the skills group had significantly lower values, 
indicating better metabolic control than the control group. 
Gotto et al. (43) documented the importance of on-going 
dietary counseling versus yearly dietary counseling with 
two groups of patients with type IV hyperlipoproteinemia. 
The group whose diets were personalized, considering such 
things as lifestyle, work schedule, and food preferences, 
had a decreased concentration of plasma triglycerides 
compared to a similar group receiving no personalized 
counseling. Dietary modification in use of sugar and 
sweet desserts was greater for those having dietary 
counseling. 
Glanz (44) emphasized the need for dietary counseling 
by focusing on dietitians as facilitators of behavior 
change. She suggested that interviewing skills and careful 
probing are important in eliciting information to help 
patients overcome problems of noncompliance. Glanz 
recommended repeated measures of compliance to maximize 
dietitians' effectiveness and on-going evaluation of change 
efforts. 
Wikner (45) used a behavioral approach in a study with 
�welve-year-olds who were at high risk for dental caries. 
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Using a counseling technique that involved showing 
participants the bacteria count of their own saliva, Wikner 
encouraged reduced sugar consumption and use of a fluoride 
rinse. He documented decrease in bacteria count in those 
children receiving counseling. Thus, by showing children 
their personal susceptibility to tooth decay in addition to 
appropriate counseling, Wilker was able to change 
behaviors. Bacteria counts were taken three and seven 
weeks after counseling. One year after counseling, caries 
increment was smaller for the group having counseling 
versus the control. Peer influence was indicated in the 
success of the program because the group compared and 
discussed successes and failur�s of individuals. 
Goldberg et al. (46) investigated reducing 
atherosclerotic risk factors of elementary school children 
through a three year intervention study, which consisted of 
an education component, physiological measurements, and 
alteration in foods served in the school cafeteria. 
Results revealed no difference in risk factors between 
treatment and control groups. Researchers suggested that 
the education component might be improved by including 
skills training. The population had a low initial risk, 
which prompted the authors' comment that applying dietary 
principles appropriate for treatment of hypertension and 
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hypercholesterolemia to an entire population may have 
limited effect. 
Although Goldberg et al. (46) did not report positive 
results relative to behavior change, their comments are 
noteworthy. One important comment is the recommendation to 
include skills training as part of the educational 
component. The other comment relates to the question they 
raise as to the appropriateness of teaching certain 
behavior modifications to the total population. This 
emphasizes the need for personalization and meeting the 
needs of individuals in developing strategies that are 
aimed at behavior change. 
From the above studies several features stand out as 
desirable components of a behavior change strategy. 
Several of the features were included in more than one 
study. These features, some specific and others more 
general, include: 1) educating with peers; 2) on-going 
counseling; 3) personalizing; 4) on-going evaluation; 
5) contracting, a technique used in behavior modification 
by Stunkard (41) who suggested combining the best of 
several types of treatments; 6) training in skills; 7) 
assessing personal susceptibility to disease; 8) developing 
specific plans for change; and 9) imposing substitutions. 
Imposed substitutions might include the use of low-salt 
products or low-fat dairy products by the school cafeteria. 
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A Survey of the Adolescent Period 
Adolescence is the period between puberty, which is 
marked by the appearance of secondary sex characteristics 
and the completion of physical growth (47). It is commonly 
termed "the teen years", 13-19 years of age. 
Growth and Development 
Physiological Proc�sses 
The main event of puberty for the male is the period of 
greatest height velocity (48). The average age of peak 
height velocities and maximal increments in muscle bulk for 
males in the United States is 13. 5 years old. For the 
female,·the onset �f puberty begins with the first 
appearance of the breast bud followed �y peak height 
velocity and menarche. The average age of menarche for 
females in the United States is 12. 7 years. 
During adolescence, 20-25% linear growth is achieved, 
and 50% of the ideal adult body weight is gained. Skeletal 
mass and vital organs, such as the heart, liver, kidneys, 
thyroid, adrenal glands, gonads, and uterus double in size 
(1). This process of growth and maturation is intricately 
controlled by a series of rate changes and/or interactions 
of hormonal secretion (48). The secretion of gonado­
tropin-releasing hormone (GnRH) from the axons of the cells 
of the hypothalamic arcuate nucleus initiates puberty. 
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GnRH stimulates the pituitary to secrete follicle­
stimulating hormone (FSH) and luteinizing hormone (LH) 
which activates the steroid hormone-secreting cells of the 
gonads (48). Somatotropin or growth hormone secreted by 
the pituitary is necessary for growth and contributes to 
maturation of the central nervous system. The thyroid 
hormones, triiodothyronine and thyroxine also have an 
effect on body growth and skeletal and central nervous 
system maturation. Increases in many metabolic actions 
result from thyroid hormonal secretion, including nitrogen 
retention, protein synthesis, and glucose absorption and 
utilization. The steroid hormones, androgen and estrogen, 
secreted by the adrenal cortex, are responsible for sexual 
development and function. Androgens increase nitrogen and 
mineral retention, as well as protein synthesis, thus 
contributing to total body growth along with the 
development of organs and tissues related to sexual 
maturation. Estrogen is specific for development and 
maintenance of secondary sex characteristics (49). 
Lean and non-lean body mass double during puberty (1). 
Males develop a greater quantity and quality of lean body 
mass. Muscular strength increases, and alteration in 
cardiovascular function occurs to supply large muscles with 
oxygen (48). Female maturation results in twice as much 
non-lean mass, or body fat, compared to males. Frisch (SO) 
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stated the proportion ·of body fat is crucial because 17% of 
body composition as fat is believed to be needed for 
beginning of menses and 22% to begin and maintain regular 
ovulatory periods. However, this has not been confirmed. 
For the adolescent, the most important issue is the 
variation among individuals in the progression of these 
physiological processes. Tanner (48) referred to the rate 
of adolescent development as the tempo of growth using a 
musical analogy to illustrate the timing in a child' s 
growth. The timing may be allegro (fast), moderato, or 
lento (slowly). 
Psychological Processes 
Adolescence is a time not only of dramatic physical 
development, but also psychosocial development. The word 
adolescence is a Latin derivative meaning "to grow toward 
maturity" (2), suggesting movement from past dependence to 
future independence. This process results in a shift in 
orientation from home and parents to peers and the adult 
world. The adolescent becomes increasingly more aware of 
self with the resulting need for identity (3). Erikson (4) 
identified self-identity as a critical developmental task 
during the adolescent period. The adolescent begins to 
define and structure a self-identity through the process of 
determining the meaning of life, establishing rules and 
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values to guide behavior, and developing a sense of self 
worth (2). The adolescent, confronted with a multitude of 
choices, becomes a decision maker, making decisions that 
affect his/her present and future life, physically, 
psychologically, and socially. 
Food-related Behavior 
The food-related decisions adolescents make are of 
concern to the nutrition educator. In looking at 
food-related behavior, it is important to know the 
nutritional recommendations for adolescents. It should be 
noted that there are few actual studies using adolescents 
to determine nutrient requirements (51). The Recommended 
Dietary Allowances (RDA) (5) for most nutrients are based 
on studies conducted with younger children or adults. 
Recommended Dietary Allowances of Adolescents 
The nutrient recommendations developed by the Food and 
Nutrition Board of the National Research Center ( 5) 
increase above childhood levels for all nutrients except 
vitamin D and vitamin B12. Thiamin, niacin, and riboflavin 
increase for adolescent males and decrease for females 
compared to childhood levels; vitamin D and vitamin B12 
remain the same as childhood levels. The RDAs are set 
according to chronological age, but because of individual 
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variance in physical growth and sexual maturation, 
biological age may be a more desirable guide for individual 
application. If adolescents do not respond to increased 
nutrient needs with appropriate food choices, they can be 
at risk nutritionally. 
Dietary Intake versus Recommended Allowances 
What has research revealed about adolescents ' diets 
relative to recommended nutrient intake ? National and 
regional surveys of food intake of adolescents have 
identified calcium, iron, and vitamin A as nutrients 
deficient in teenagers ' diets (7, 9, 10, 52-55). Other 
nutrients reported low or
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a less consistent basis have been 
vitamin C (10, 53, 54), riboflavin (52, 54), and thiamin 
(7). Surveys spanning the United · States have reported 
similar dietary findings for over 20 years. 
Various influences affecting nutrient intake have been 
documented. Skinner et al. (7) reported differences in 
reported food intake and calculated nutritive value 
depending on whether adolescents or their mothers prepared 
meals. Adolescents who prepared their own breakfasts had 
fo ods lower in energy, protein, fat, and niacin than those 
who ate mother-prepared breakfasts. Adolescent-prepared 
breakfasts were higher in calcium, riboflavin, and thiamin 
per 1000 calories, a measure of nutrient density. Evening 
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meals prepared by adolescents were lower in nutrient 
density for iron and thiamin. 
· Using data from the Nationwide Food Consumption Survey, 
Morgan et al. (56) evaluated breakfast consumption patterns 
of the United States child and adolescent population. They 
were interested in overconsumption of fat, cholesterol, and 
sodium and underconsumption of some vitamins and minerals: 
vitamin A, pyridoxine, iron, calcium, magnesium, copper, 
and zinc. They evaluated these dietary component levels 
for children and adolescents who frequently skipped 
breakfast versus those who ate a breakfast tha t contained 
ready-to-eat cereals and those who ate a breakfast that did 
not contain ready-to-ea t cereals. Dietary data were 
collected with three-day food records. Adolescents skipped 
breakfasts more often than children. Male adolescents 
skipped 13.3% of all possible breakfasts. Female 
adolescents skipped 18.4% of all breakfasts. Skipping 
breakfast, especially for female adolescents, was a strong 
factor contributing to dietary inadequacies. Consumer s of 
ready-to-eat cereals had higher average daily intakes of . 
the identified vitamins and minerals. Cholesterol intake 
was higher when breakfasts did not contain ready-to-eat 
cereal. No consistent relationship was found between 
breakfast consumption and total daily intakes of fat and 
sodium. 
3 0  
Duyff et al. (57) ·found Puerto Rican-American teenage 
girls' diets richer in sources of ascorbic acid and poorer 
in sources of vitamin A than typical teen diets in the 
United States. Low vitamin A intake was due to very low 
consumption of vegetables. 
Moussie et al. (58) reported that the nutritional 
status of low income adolescents in Florida was positively 
affected by the nutrition education their mothers received. 
These researchers investigated the impact of socioeconomic 
characteristics on food expenditure patterns and 
adolescents' nutritional status. They were interested in 
the influence of several economic and noneconomic factors: 
household income, participation in the Food Stamp Program, 
family size, educational level of homemaker, �mployment 
sta�us of homemaker, urban vecsus rural residence, 
ethni�ity, and participation in a nutrition education 
program. They were specifically interested in looking at 
the influence of the Expanded Food and Nutrition Education 
Program (EFNEP). 
They found that household income, family size, and 
participation in the Food Stamp Program had a significant 
effect on food expenditure but did not have an effect on 
the overall nutritional status -0f the adolescents. They 
did find that when homemakers received nutrition education, 
an impact was seen on adolescents' nutritional status as 
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measured by certain biochemical parameters. Higher levels 
of red blood cell folacin, serum folacin, iron, and protein 
were found for these adolescents. They also found a 
significan t negative relationship between nutrition 
education and food expenditures, meaning that households 
participating in a nutrition educa tion program spent their 
food dollar more efficiently, both qualitatively and 
quantitatively. This transla tes into bet ter food choices 
available at  home for these low income adolescents. 
It  is particularly significant that an effective 
nutrition education program can be implemented outside the 
fo rmal school set ting because it has been documented that 
increased education of the parents, specifically the mo ther 
-( 54, 59-61) 2ositively affects adolescents' diets. 
Diets versus Four Food Groups 
Researchers have evaluated adolescents' diets relative 
to the basic food groups. Greger et al. (62) reported only 
3-4% of females in early adolescence consumed a diet 
meeting recommended quantities for each food group. The 
only food group eaten in adequate quantity consistently was 
the bread and cereal group. Similar results with seventh 
through twelfth grade students were reported by Edwards et 
al. ( 63), who no ted low in take of vegetables of the green 
and yellow varieties and those rich in vi tamin C. 
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Burdine et al. (64) reported findings from a Texas survey 
of seventh and eighth grade students of mixed ethnic 
origin, including whites, blacks, and Mexican Americans. 
Their findings support those of Huenemann et al. (65) in 
identifying blacks as consuming significally more sweets 
than the other groups. Blacks in the Burdine et al. study 
also consumed more salty foods, fresh vegetables, hot and 
cold cereals, and peanut butter. Males selected more 
healthful foods than females, choosing milk, hot and cold 
cereals, and peanut butter more often than did females. 
Burdine et al. (64) found teens had more regular meal 
patterns when their fathers had higher status occupations. 
For these teens, fruit consumption at home was higher than 
at school, while teens whose fathers had lower status j obs 
consumed more fruits at school because of participation in 
school feeding programs. Milk was named as the most 
frequent snack both at school and home. 
These findings support data compiled by Stults et al. 
( 6 6) from 7-day food records of a cross-sectional sample  of 
1, 135 United States students from 5 to 18 years of age. 
Milk was reported as the most popular beverage at meals and 
snacks across all ages. Milk consumption averaged 15.6 
ounces per day with little day to day variation. Eighty 
percent of all those surveyed consumed at least 8 ounces of 
milk per day, and while 80% also consumed carbonated sweet 
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drinks, the quantity consumed was less than that of milk. 
Fruit and vegetable juices were consumed half as much as 
milk, averaging 7. 5 ounces per day. It should be noted 
that the popularity of milk does not ensure that 
recommended amounts will be ingested. Milk meets with 
great competition from less nutrient-dense beverages. 
Also, milk is not always seen as socially acceptable, as 
peer influence affects adolescents' choice of beverage 
( 6 7 ) . 
Woodard (59) reported a study of influences on food 
intake in Australia. Males ate more food . than females; 
food categories where gender had a strong influence were 
milk, potatoes, bread, cereals, and red meat. · For males 
and females, intake of bread and non-milk dairy products 
rose with age. Intake of citrus fruits and berries 
increased as social status of the family rose. Females of 
well educated mothers (post secondary training) had lower 
intakes of potatoes and higher intakes of green vegetables 
and white meat. Ma les of wel l  educated mothers had higher 
intakes of citrus fruits and berries. 
Influences on Food-related Behavior 
In studying adolescents' food-related behavior, 
researchers have found similar consumption patterns: meal 
s.kipping (7, 9, 53, 65); frequent intake of "fast foods" 
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( 6 8 , 69) ;  and high incidence of snacking , many times in 
place of structured meals (70-73). Factors influencing 
these particular types of consumption patterns have been 
investigated. 
Adolescents ' Employment 
Skinner et al. ( 8 ) studied the effect of adolescents '  
employment on meal pattern and diet quality among teens 16 
to 18  years old in Tennessee. They found working teens 
more likely to eat the evening meal away from home. This 
meal was more likely to be a sandwich type and less likely 
to include a vegetable other than potatoes compared to 
meals eaten by non-working teens. This is consistent with 
the fact that 3 8 %  of the working adolescents were employed 
by food service establishments , most serving "fast food" 
combinations of sandwiches and french fried potatoes. 
Eleven percent of working teens skipped the evening meal 
compared to 3%  of non-working teens. The ascorbic acid 
in take of t�e eve ning meal , while meeting the RDA for both 
groups, was lower for working versus non-working 
adolescents. When diets were compared per 1000 kcalories , 
which is a more sensitive indicator of diet quality , lower 
riboflavin intake for working adolescents was identified. 
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Mothers ' Employment 
It has been suggested that adolescents ' food-related 
behavior may differ relative to whether their mothers are 
employed. Ortiz et al. (74) found that employed mothers 
spent less time preparing food than unemployed mothers. 
They also found that if women were employed fu l l  time, 
their families ate more meals away from home. Part-time 
employment did not increase meals away from home above that 
seen in unemployed women. In a more recent study, Skinner 
et al. (21) found no difference between adolescents with 
employed mothers versus adolescents with unemployed 
mothers relative to whether the evening meal was eaten at 
home or away from home, the types of food consumed, the 
regularity of the evening meal, and in the freedom of 
choice in food selection the adolescent p�rceived 
him/herself as having. When investigating ·snacking 
patterns, they found adolescents with unemployed mothers 
had snacks higher in nutrient density for iron and thiamin 
than did adolescents of employed mothers. There was a 
trend toward lower intakes of ascorbic acid for a 24-hour 
period among adolescents with unemployed mothers compared 
with teens with employed mothers. 
3 6  
Region 
McCoy et al. (75) were involved in a regional nutrition 
project studying the eating behavior of 1224 adolescent 
females in eight southern states. They looked at snack 
habits related to age (12-16-year-olds), race (black and 
white), and per capita income ( low, middle, and high). 
They found snacks occurred throughout the day from 
pre-breakfast to post-evening meal. A high percentage of 
subjects had afternoon (91% of subjects) and evening (80% 
of subjects) snacks. More blacks than whites snacked 
pre-breakfast, but the reverse was true for snacks between 
breakfast and lunch. The proportion of females who snacked 
differed according to income. Percentage $ of females 
eating morning snacks increased with decreased income; 
percentages of females eating afternoon snacks increased 
with increased income. Snacks contributed to daily 
nutrient intake, in particular providing 52% of the RDA for 
riboflavin, 43% of RDA for ascorbic acid, and 39% for 
thiamin. Nutrient composition of snacks was low in 
folacin, vitamin D, zinc, and iron. White females consumed 
snacks more nutrient dense in carbohydrate, vitamin D, 
folacin, calcium, magnesium, and zinc than black females. 
Black females consumed snacks more nutrient dense in fat 
than white females. 
Regional influences on Appalachian adolescents' eating 
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patterns were reported by Skinner et al. ( 7). They noted 
the popularity of biscuit breakfasts and the use of 
vegetable protein in the form of dried legumes for the 
evening meal . 
Freedom of Choice 
Skinner et al . ( 7) noted the choice adolescents have in 
food selection . Over one-third of the teens prepared their 
own evening meal or ate in a restaurant on the day of the 
survey. Compared to rural youth, · urban youth reported a 
higher incidence of restaurant meals. 
Snack Patterns 
Adolescents eat more of their foods as snacks than 
adults do ( 70) .  Seventy-eight percent of the teens 
surveyed in the Ten State Nutrition Survey reported eating 
snacks, with 23%  of their caloric intake corning from this 
source ( 7 2) .  Sixty-five percent of teens surveyed in the 
Nationwide Food Consumption Survey (9 ) had at least one 
snack during the course of a day. An average of 20% of 
total daily caloric intake was provided by snacks. McGandy 
et al . ( 39)  reported snacks contributed only 14% to total 
caloric intake for 13-18-year-old males in Massachusetts. 
However, the researchers expressed concern because snack 
foods contributed 3 8 %  of total daily fat intake. 
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Thomas and Call (72 ) and Musgrave et al. ( 76 )  concluded 
that snacks could not be labeled as low nutrient dense 
foods because they supplied a good balance of nutrients, 
especially protein, riboflavin, and ascorbic acid. 
However, Thomas and Call pointed out that snacks were not 
making significant contributions to those nutrients 
identified as low in adolescents ' diets, namely calcium and 
iron. Ezell et al. (6 ),  reporting on Tennessee 
adolescents, confirmed this fact, and in addition, noted 
low vitamin A intake among snack choices. They noted 
similarity between meal and snack patterns in nutrient 
contribution, indicating diversity was not accomplished 
through snack consumption. Snacks contributed about a · 
third of adolescents ' daily caloric intake. The influence 
of availability was evidenced by the higher consumption of 
lower nutrient dense foods, which were higher in sugar and 
salt, during school hours than after school hours. Snacks 
eaten at school were obtained mainly from vending machines 
and school stores and included cand ies, carbonated 
beverages, and salty snacks. 
Media Influence/Television 
Burdine et al. (64 ) identified the influence of media, 
specifically television, on adolescents ' eating behaviors. 
They reported television watching was a key predictor of 
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sweet and salty food consumption at home and school. 
Researchers have been concerned with the effects that 
television advertising has on teens and, also, about the 
modeling that may occur as teens identify with television 
personalities. Many teens watch a significant amount of 
television, which may be additive to the effect of having 
watched television frequently during childhood. Postman 
( 7 7 )  reported that an American child from the ages of 5 to 
18 years has spent 30% more time watching television than 
in school. 
Way ( 7 8 )  examined food-related behavior on prime-time 
television and reported that food actually consumed by 
television personalities was not as nutritious as food that 
was prepared, served, or talked about to others. Television 
characters ate out twice as often as they ate at home. 
Foods served away from home were observed to be less 
nutritious than foods served at home. The question arises 
as to what long term effects eating patterns of specific 
characters, relative to consumption of sweets , snacks ,  and 
alcohol, might have on adolescents who identify with 
television personalities. 
Singer (79 , p. 6 6 8 )  stated her belief that "the most 
powerful conveyer of health habits may . • •  be the day and 
nighttime soap operas and prime time shows. " She expressed 
concern that television seems to legitimize the use of 
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alcohol but minimizes . the consequences (79). Televi s ion 
most frequently presents alcohol being consumed by leading 
male characters in the home context. Its consumption i s  
made to look not only glamorous but as  standard behavior in 
society. The adolescent, at the stage of 
self-identification, role determination, and phys ical 
maturation, is extremely vulnerable to s uch a potent 
influence. 
Alcohol consumption i s  a food-related decis ion many 
adolescents are choos ing to make. According to S inger 
(79), of the adolescents between the ages of 12 and 17, 80% 
have had an alcoholic drink, 50% drink once a month, and 3% 
are da ily drinkers. The Surgeon Gene�al' s Report (80) 
li sted alcohol abuse as  one of the major health problems of 
teens . Even if adolescents ' alcohol consumption i s  not 
abus ive, thi s  choice i s  competing with other nutrient-dense 
beverages, such a s  milk or juice, and as  suggested, may lay 
the foundation for unhealthy dietary practices in later 
life. 
Influence of society' s focus on the body 
Focus ing on the tremendous changes occurring during the 
adolescent period from a biological, psychological, and 
social standpoint, it i s  easy to see how eating deci s ions 
become entwined in thi s  maze of development. How an 
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adolescent sees him/herself is reflected by one ' s body 
image, and this in turn influences food-related behaviors. 
Adolescents quickly sense the control they can have over 
their own food choices. They are particularly susceptible 
to food and diet fads as they attempt to create a body of 
slimness, muscular strength, or athletic prowess. 
Researchers have reported the maj ority of diets among 
adolescent girls were initiated because of discontent with 
body appearance ( 8 1, 8 2 ). Girls report dieting who would 
not be considered obese or in need of reducing ( 8 2). 
An obsession with slimness has resulted in the 
increased incidence of eating disorders. Two eating 
disorders, the names of which are becoming commonplace in 
American society, are anorexia nervosa and bulimia nervosa. 
Anorexia nervosa is self-induced starvation. Bulimia 
nervosa involves a cycle of food binges followed by purging 
with a diuretic, laxative, or vomiting. It  seems to be 
more common than anorexia nervosa, affecting 5% of 
adolescent s and young adults. In  both di sorders, the 
individuals desire to exert control over their lives, and 
they attempt to do this through bizarre food behaviors. 
Males can be affected by these disorders but much less 
commonly than females (83). 
Anorexia nervosa, which often occurs at the onset of 
puberty, is marked by an emaciated figure and amenorrhea 
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because the proportion of body fat necessary to maintain 
menses has been altered. The phychosocial aspects of this 
disorder involve a desire for perfectionism, including the 
motivation to excel at being thin (84). 
Bulimia nervosa occurs at any body weight and, although 
it is characterized by frequent weight changes, may be 
difficult to diagnose because of relatively few clinical 
symptoms. Post and Crowther (85) have identified factors 
which differentiate between bulimic and non-bulimic 
adolescents. People with bulimia nervosa have disturbed 
eating attitudes, negative perceptions of physical 
appearance, depression, and use alcohol more frequently 
than their non �bulimic counterparts. Post and Crowther 
believe that teens who are dissatisfied and unhappy will be 
more susceptible to unrealistic expectations when pressured 
to be thin. 
Anorexia nervosa and bulimia nervosa are multi­
dimensional problems and must be treated by a multi­
discip linary team in order to dea l  effective ly with the 
biological, psychologica l ,  and social �rnplications. 
Nutrition Knowledge , Attitude , and Dietary Studies of 
Adolescents 
Douglas and Douglas (86) investigated nutrition 
�nowledge and food practices of high school athletes. 
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Food practices were analyzed by recording how often foods 
in each of Four Food Groups were consumed. The knowledge 
portion included nutrition concepts considered important 
for the general public. Female athletes had higher 
nutrition knowledge scores than male athletes. However, 
male athletes had higher food practice scores than female 
athletes. Athletes who participated in a greater number of 
sport seasons had relatively higher scores on both 
knowledge and practice assessments than athletes partici­
pating in a fewer number of sport seasons. 
Singleton and Rhoads (87) assessed the nutrition 
knowledge of students in grades three through twelve using 
a proportionally stratified sample of Louisiana students. 
The nutrition knowledge instrument included 15 statements 
developed from major nutrition concepts taught in state 
schools. The mean score was 10.3; two-thirds of the sample 
scored 10 or above (range 0-15). Mean scores increased 
with increase in grade level from elementary to middle 
schoo l to high schoo l. The authors suggested active 
participation by students could stimulate them to 
internalize knowledge and produce desirable dietary 
changes. 
Searles et al. (88) examined the relationship between 
body image satisfaction and nutrition knowledge as related 
�o weight control among adolescent females. They 
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hypothesized knowledge of weight control concepts would 
increase with decreased satisfaction with body image. The 
hypothesis was not supported. They did find adolescents' 
nutrition knowledge test scores tended to increase with 
mother ' s  education and socioeconomic level. Adolescent 
females lacked knowledge of safe weight loss. 
Sixty-percent of females were more satisfied than 
dissatisfied with their bodies. 
Skinner and Woodburn (89 ) assessed nutrition knowledge 
of 1193 high school students in health and home economics 
classes in Oregon. The instrument included 28 multiple 
choice items developed around the following items : food 
sources of energy and nutrients, definitions of nutrients, 
special nutrient needs of teenagers, evaluation of meals 
and snacks, and common misconceptions about food and 
nutrition. Topics were developed by reviewing related high 
school textbooks and interviewing representative teachers; 
other considerations included surveys of nutritional status 
and dietary intake. Mean score on the nutrition knowledge 
test was 39. 4%. The authors suggested teens probably know 
the Four Food Groups and a "best" food source of many 
nutrients. They recommended students need to learn about 
nutrient composition of foods, how to identify which 
nutrients are likely to be low in their diets, and which 
foods are good sources of those nutrients. 
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Podell et al . (90) surveyed New Jersey adolescents 
enrolled in tenth grade biology classes to determine 
baseline data related to lipid levels and cardiovascular 
knowledge and attitudes . Assessment occurred prior to 
initiation of a cardiovascular nutrition education program . 
Students answered correctly approximately 50% of the 
questions on nutrition and heart disease . They were able 
to identify margarine, skim milk (however, most drank whole 
milk), and tuna fish as low cholesterol choices . 
Identification of other low cholesterol items was no better 
than might be anticipated by guessing . The suggestion was 
made that media may have been responsible for this 
knowledge pattern . Students reported eating acceptable low 
cholesterol diets only related to eggs and margarine . 
Seventy-one percent of students felt their style of eating 
was satisfactory . The majority of students responded they 
did not know how they felt about a low cholesterol diet . 
Salvetti and Skinner (91) assessed the relationships 
between nutrition attitudes, knowledge, and dietary 
practices of high school students in East Tennessee. The 
attitude portion consisted of 26 items (possible score 130) 
developed by Carruth and Anderson (92), Sims (93), and 
Grotkowski and Sims (94) . The knowledge portion was a 
28-item (possible score 28) test developed by Skinner and 
Woodburn (8 9) . Dietary data were collected with 24-hour 
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food records . Two dietary scores were ca lcu lated, one 
based on RDA (possible score 18) and one based on nutrient 
density (possible score 16). Mean score on the attitude 
portion was 85 .1, indicating general ly favorab le nutrition 
attitudes. Mean score on the know ledge portion was 10.4, 
indicating low leve l of nutrition know ledge . Mean dietary 
scores were 14.5 on the 18 point sca le and 13.6 on the 16 
point sca le (based on nutrient density). No re lationship 
was found between know ledge and either dietary score. A 
significant corre lation was f ound between attitude scores 
and dietary scores based on  nutrient density. 
Story and Resnick (18) investigated ado lescents' 
opinions and views on nutrition-re lated �opics as part of 
the Minnesota Youth Po l l, an ongoing research project . A 
focus group format was used . Peers acted as discussion 
leaders and recorders. A prepared series of open-ended 
questions was used that dea lt with participants' 
perceptions of ado lescents' diets, barriers to change, 
attitudes towards food and eating, food preferences, fast 
foods, schoo l lunch, and fami ly meals. 
A majority of students felt teens do not eat the right 
kinds of f oods. Suggestions made for improvement inc luded 
ba lancing their diet and taking more time to plan and eat 
mea ls. Although ado lescents appeared to know what to eat, 
they identified barriers preventing improved diets, which 
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included lack of time, inconvenience of . proper eating, and 
lack of a sense of urgency. 
Adolescents identified a list of "j unk foods" and 
endorsed eating such foods in moderation. However, taste 
and convenience of these foods made them an important part 
of their diets. Fast foods and sweets were identified as 
foods of preference, while fresh or cooked vegetables, 
spinach, liver, and, in general, foods that take time to 
prepare tended not to be eaten. The maj ority of 
adolescents felt eating meals regularly with the family was 
important. 
Story and Resnick (18 , p. 191) stated that "there is a 
need for intervention programs for youth that focus on 
behavior change rather than acquisition of knowledge. " 
They suggested that adolescents need "to learn the skills 
necessary to make dietary changes and the opportunity to 
practice newly learned skills" (18 ,  p. 191). 
Development of Comprehensive Sequent ial Curri cula 
In Nutrition Education 
In  the final report of the 1969 White House Conference 
on Food, Nutrition, and Health, the recommendation was made 
that a comprehensive and sequential program in nutrition 
education was needed as a part of the curricula of all 
schools in the United States (95). Establishment of the 
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federal Nutrition Education and Training (NET ) program in 
197 7 was the culmination of this recommendation. After the 
establishment of the Tennessee NET program, an 
interdisciplinary team developed and evaluated a framework 
for nutrition education. The team included specialists in 
nutrition and food sciences, human development, curriculum 
and instruction, home economics education, and health 
education. From t�is framework, assessment instruments 
(96 ) and instructional plans were developed. Instructional 
plans, Tennessee Educates for Nutrition Now, were developed 
f or preschool (97 ),  grades K�6 (98 ), 7-9 (99 ) and 10-12 
(23). 
As a result of NET funding other states have developed 
similar guidelines and instructional material for nutrition 
education • .  The Nutrition and Food Soience Department at 
the University of Kentucky developed the Nutrition 
Education and Training Manual for teachers and school 
foodservice personnel (100 ). The focus of the manual was 
to "provide accurate information to teach nutrition 
concepts that would enable individuals to make informed 
decisions" (100, p. ii ), train foodservice personnel, and 
link nutrition education between the classroom and school 
cafeteria. 
Many other sequential plans have been developed 
including: 1) Food • . .  Your Choice by the National Dairy 
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Council ( 101) ;  2)  Nutrition Education Today by the Fresno 
Unified School District in California ( 102)  ; and 3) 
Nutrition in a Changing World by The Pennsylvannia State 
University ( 103). 
Such plans have become invaluable resouces in school 
settings and have contributed to the success of nutrition 
education programs. In  the meta-analysis conducted by 
Johnson and Johnson _( 104), they found that the National 
Dairy Council curriculum increased participants ' knowledge, 
attitudes, and behavior. They stated that FOOD • • . Your 
Choice was effective in improving consumption of nutritious 
foods ( 10�). 
Evaluation Instruments 
Dietary assessment 
Assessing dietary intake can be done using several 
types of methodology : food record, weighed intake, food 
recall, diet history, and food frequency. There are both 
advantages and disadvantages to each type of assessment. 
The method of choice depends on the obj ectives of the study 
and characteristics of the population studied. 
Since the 1930s, when interest in analyzing diets 
began, recording food intake has been a method of choice. 
Subj ects keep an exact record of food intake over a 
specified period of time, either in weighed amounts or 
so  
household measures. Both "how many and which days" to 
include for reliability and validity have been studied. 
Representative dietary assessment periods must include 
weekend as well as weekdays (105, 106). Researchers in the 
1980s have studied variability in food records for varying 
lengths of time: three days (107), 28 days (108), one year, 
consisting of four one-week records for each of four 
seasons (109), and two years, consisting of two randomly 
selected days per month over a two-year period (110, 111). 
Greater precision is obtained when food records are kept 
for longer periods of time; however, interest of subjects 
in keeping records must be maintained. Researchers have 
suggested modifying the widely used three-day record (112, 
113) to include four days (108, 112). 
Food records of weighed food intake are very precise 
(114) and in the United States are a technique primarily 
used for metabolic studies because of the high degree of 
accuracy and precision needed (115). This method is very 
labor intensive and usua l ly requires supervision; 
therefore, sample sizes are usually small. Stockley et al. 
(116) reported on a Food Recording Electronic Device that 
has been developed for quantitative collection of dietary 
data. Information normally recorded by the subjects or 
researcher on �eights, types of foods, and time of 
�onsumption are transferred immediately to a computer for 
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calculation of the nutrient compostion of the diets. 
D ietary recall methods requ ire the part icipant to 
remember and accurately estimate quantities of food 
intakes. Data are less accurate as the length of time of 
recall increases (117). The 24-hour recall has been a 
widely used method (52). It is relatively quick and easy. 
The data are not representative of an individual' s usual 
diet but are appropriate for gathering group data (118). 
Evans and Gines (119) reported a study w ith elderly 
patients us ing three techniques for collect ing 24-hour 
dietary data. They compared accuracy in reporting using 
1) unaided recall; 2) pr inted quest ionnnaire with lists of 
spec if ic food names; and 3) fl ip chart of actual-size color 
·pictures of foods plus food models and measures. There was 
no difference in mean scores for the three methods. 
However, when the 30 subjects above 76 years of age were 
analyzed alone, accuracy scores were higher with the 
questionna ire. No differences in scores were seen for sex, 
educationa l leve l, obesity, place of residence, or food 
preparer. 
The diet history was designed to identify usual dietary 
intake (120). Extensive interviews are conducted to elicit 
information on usual food patterns and recent food intake 
(121). With emphas is on epidemiological studies in the 
1960s came a modification of the diet history--the food 
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frequency questionnaire. The food frequency questionnaire 
was introduced by Stef anik and .Trulson (122). It consists 
of a list of foods and set of frequency response options to 
indicate how often each food has been consumed during a 
specified period of time. The composition of the list 
depends on whether interest is in overa l l  food habits or in 
hypotheses re lated to certain foods or nutrients. Data 
from food frequencies can be presented as number of times 
food is consumed per time period and as nutrient intake 
scores by mutiplying frequency times nutrient content of 
specified amounts of food (123). 
Attitude Assessment 
Nutritionists began to study attitude� in the 
mid-1 960s. The study of attitudes involves describing the 
interaction between the individual  and the world in which 
one lives (124). The nutritionist is interested in 
attitudes toward food and eating in interaction with the 
environment. Defining what one means when as ses sing 
attitudes is important because be liefs, opinions, 
motivations, and intentions have a lso been used 
synonymously with the concept of attitudes (125). 
Instruments that have been used to measure attitudes 
include Thurstone' s method of equa l-appearing interva ls 
(126), Likert' s method of summated ratings (127), Guttman' s 
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scalogram (128), and Osgood' s semantic differential (129). 
In constructing and evaluating an attitude measurement 
instrument, these principles of measurement should be 
followed : 1) unidimensionality, i.e. measuring common 
dimensions; 2) linearity, and equal (or equal appearing) 
intervals; 3) validity; and 4) reproducibility (130). 
The relationship between attitude, knowledge, and food 
behavior is of interest to the nutritionist. One 
expression of the relationship is that knowledge precedes 
attitudes which precede behavior. A reverse order has also 
been seen that attitudes precede knowledge which precedes 
behavior (131). Schwart z (16) suggested several models for 
the attitude, knowledge, and behavior relationship. 
Fishbein and Aj zen (132) state that intention is the 
best predictor of behavior. Intention is determined by an 
individual attitude toward an act and the preceived social 
pressure to perform the behavior (subjective norm). In the 
model, attitude is determined by the sum of one' s salient 
be liefs about the consequences of performing the behavior 
multiplied by one' s evaluation of the consequences. The 
subjective norm is determined by the sum of one' s normative 
beliefs (beliefs about what relevant others think about 
his/her performing the particular behavior) multiplied by 
one' s motivation to comply to others (133). 
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Knowledge Assessment 
To assess nutrition knowledge a test should be 
developed and administered that will reveal what a person 
knows about nutrition. The learning outcomes measured by a 
test should reflect the objectives of the instruction or a 
core of basic concepts believed to be critical to the 
understanding of nutrition ( 134 ) .  
In the 1970s researchers stated they found no suitable 
questionnaire to measure nutrition knowledge ( 12 ,  14 ) . 
However , in the last decade assessment of nutrition 
knowledge has become standardized. 
The conceptual framework developed by the Interagency 
Committee on Nutrition Education that was r�commended at 
the White House Conference on Food , Nutrition � and Health 
in 1969 (95 ) and the set of educational objectives 
developed by Sherman et al. in 1978 ( 135 ) are two resources 
that have been used to provide standardization in 
measurement of nutrition knowledge. Gronlund ' s  book , 
Constructing Achievement Tests , has also been used for 
desirable procedures to follow in test planning , question 
writing , and validity and reliability analyses ( 136 ) .  
A classic resource has been the Taxonomy of Educational 
Objectives , published by Benjamin Bloom (22 ) . It is a 
comprehensive system that applies to knowledge in general 
and classifies objectives within three domains : 
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1) cognitive, which deals with intellectual outcomes; 
2) affective, which deals with interests and attitudes.; and 
3) psychomotor, which deals with motor skills (22) . 
The focus of knowledge assessment is the cognitive 
domain . Bloom's cognitive domain consists of a series of 
six learning outcomes arranged in order of increasing 
complexity--kno�ledge, comprehension, application, 
analysis, synthesis, and evaluation . Each stage of 
learning outcome includes those categories that precede it; 
therefore, the course of learning resembles a stair-step, 
upward growth process . This classification is very useful 
in planning because it focuses on the mental processes that 
should be considered when identifying learning · outcomes . 
It also provides standard vocabulary for describing and 
classifying learning outcomes and serves as a guide for 
stating learning outcomes in specific performances (136) . 
Researchers are acknowledging use of the above 
resources in test development (14, 88, 137) . Tests 
deve loped that were based on standardi zed procedures 
include: 1) CANKAP (9 6), a multidimentional measure of 
nutrition beliefs developed for testing kindergarten 
through twelfth grade children and based on the framework 
for nutrition education for the State of Tennessee; 2) the 
NKT (138), a general nutrition knowledge test that can be 
used to discriminate between those possessing basic 
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nutrition knowledge and those who do not ; and 3 )  the 
NATS ( 139) , nutrition achievement tests for elementary 
grades , developed by the National Dairy Council. 
Tests with reliability and validity determined may be 
used or adapted for use by researchers. If a test or 
portion of a test must be constructed , careful planning is 
essential. The following procedures should be used : 
1 ) determine purpose of test ; 2 )  identify and define 
intended learning outcomes ; 3 ) prepare test specifications ; 
and 4 )  construct relevant test items ( 136 ) .  
Determining the purpose of the test relates to 
determining the purpose of the proposed study so that the 
test fits the objectives of the study •. Identifying �nd 
defining learning outcomes relates to topics previously 
discussed. 
Writing test items should be guided by a set of test. 
specifications , which describes achievements to be measured 
and provides guidelines for obtaining a representative 
sample of test functions ( 1 36 ).  The procedure to follow 
when preparing a table of specifications is to select 
learning outcomes to be tested , outline subject matter , and 
make a two-way chart that describes the sample of items to 
be included on the test ( 136 ). 
Primary emphasis in constructing relevant test items is 
to write an item that accurately measures the acquired or 
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lack of acquired knowledge. The specific learning outcome 
relates to the performance to be measured. Thus, the test 
item should provide a task that makes measurement of that 
specific performance possible. Only those who have 
achieved the outcome should get the item right. All others 
should miss the question. It is necessary, therefore, to 
eliminate barriers that might inhibit a knowledgeable 
person from responding correctly and all clues that might 
help the uninformed choose the correct answer, such as 
ambiguity and unclear directions (136 ). 
Knowledge outcomes are typically measured by objective 
test items because of adaptability, provision for adequate 
sampling of ·resp?ndents' performance, and ease of scoring. 
Objective tests may be mutiple choice, true and false, 
matching, and short answer; the later are appropriate when 
there is only one right answer. Multiple choice items tend 
to yield the highest quality (136 ). 
Tests prepared for a research study must be reviewed by 
a team of professiona ls and revised as needed. Pretesting 
to check timing and readability is an important 
consideration because test questions should be written with 
clarity and appropriateness for the intended target 
population (140). 
After administering and scoring the test, it is 
desirable to evaluate the effectiveness of the items. This 
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is done by a technique called item analysis in which the 
responses to each item are studied (136). The analysis 
produces information about how well each item in the test 
functioned and thus, is designed to discriminate between 
subjects. The information provided concerns the item ' s 
difficulty, discriminating power, and effectiveness of each 
alternative (136). 
After the above procedure has been followed on a test 
population and appropriate adjustments in the questionnaire 
have been made, the test is ready to be administered to the 
sample population. Results from tests indicate individual 
performance compared to others. Statistical analyses of 
various types are computed on the accumulated .data. 
When interpreting test results it is important to be 
sure what one believes has been measured has actually been 
measured. It is therefore necessary to test for validity. 
There are three basic types of validity, each concerned 
with a particular question in reference to the 
interpretation of the test results. Content val idity is 
concerned with how well the test content samples the larger 
domain of situations it represents (136). Content validity 
will be high when the preceding procedures are followed, 
including identifying subject matter topics and learning 
outcomes, preparing a set of specifications, and 
constructing a test that fits the set of specifications. 
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When determining criterion-related validity , the question 
asked relates to how well the test performance predicts 
future performance or estimates present standing on some 
other measure (1 36). This type of validity is not seen 
often in research literature but is used , for instance in 
predicting a course grade from an aptitude test score. 
Construct validity is concerned with how well the test 
performance can be explained in terms of psychological 
attributes and might be evidenced by determining the 
difference in test scores between known groups and changes 
in performance with training (1 36). 
Another important aspect in determining the quality of 
a· test is to estimate th� reliability. Reliabil�ty is 
concerned with the consistency of responses from one item 
to the next on the same test or with the consistency of 
scores over time or consistency on different forms of the 
test (1 36). 
In summary , the subject areas detailed in the 
literature review provided a basis for developing the 
methodology. Knowledge of both successes and failures in 
research settings was used to design the behavior change 
strategy. Knowledge of methods of data collection and of 
existing evaluation instruments was used to design 
instruments for the present study. 
6 0  
CHAPTER III 
METHODOLOGY 
Experimental Design 
The design- of the study inclu�ed three groups; two 
treatment and one control. Both treatment groups received 
a nutrition education unit that focused on the behavior 
change strategy. One treatment group received the behavior . 
change strategy plus an additional cognitive component and 
· · was designated the Beh�vior Change Pius group (BC+ ); �he 
other group was designated simply the Behavior Change (BC ) 
group. The BC+ unit involved twelve days in the classroom; 
the BC unit involved eight days in the classroom. 
Assessments of dietary intake, food practices, nutrition 
attitudes and knowledge were made before and after 
nutrition education intervention in the BC+ and BC groups. 
The control group (C ) received the pre- /post-assessment 
but no nutrition education during the interim. The control 
group was used to account for anything occurring in the 
environment th�t might have an effect on a change in food 
intake. The time between pre- and post-assessments was 
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four to five weeks. All processes of the study were 
conducted by the researcher. 
The study was conducted in school systems in the 
Knoxville area during the 1987-88 school year. The study 
was conducted during two time spans during the fall 
semester. During the early part of the first semester, 
three high schools were involved in the study. Each school 
formed one group, either one of the treatments (BC+ or BC) 
or the control (C). Two health classes participated from 
each school that was part of the treatment groups. Two 
English classes participated from the school designated 
control. During the last part of the first semester, three 
different high schools were involved, again with two health 
classes from each treatment school. Two American History 
class�s participated from the control school. 
Sample Selection 
Male and female adolescents enrolled in high school 
health classes in the Knoxville, Tennessee area were the 
target population. Health is a state-required course 
offered at the ninth or tenth grade level. Students may 
take the class any time during their program; however, the 
majority are expected to be 14 to 16 years of age. In the 
study a representative sample of high school students was 
anticipated by selecting a required, rather than an 
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elictive course. Reqtiired classes wer� also selected for 
the control group. 
Area schools were classified by socioeconomic status. 
Those schools designated as rural, low/middle income or 
urban/suburban, middle/upper income were considered in 
sample selection. Using a random numbers table, three 
schools were chosen from the rural, low/middle income 
classification. Schools chosen were randomly placed into 
groups, either treatment or control. Three alternate 
schools were chosen and assigned treatment type in the 
aforementioned manner. Likewise, three schools were chosen 
from the urban/suburban, middle/upper income classification 
and assigned treatment type as previously indicated. Three 
alternate schools were chosen. 
In the second phase, a letter was sent to each high 
school principal explaining the study. A follow-up phone 
call was made to answer any questions and to secure 
approval for the project. In two school systems, the 
researcher was referred to the local Board of Education for 
approval of the project before the principals were willing 
to commit to the study·. Two alternate schools were used 
because one of the schools in the original drawing had 
started a nutrition unit and the other school was involved 
in a state assessment and did not want additional outside 
influences. 
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Each principal of · a treatment school was asked to 
identify a health teacher who would be interested in 
participating in the study. Each principal in the control 
schools was asked to identify such a teacher with a 
stipulation that the teacher taught a required subject not 
generally taken at the same grade level as health. The 
objective was to eliminate the chance of students having a 
nutrition unit during the course of the study. This 
resulted in the selection of ninth grade English and 
eleventh grade American History classes as the controls. 
Each teacher was called to determine willingness to 
participate and to assure the study schedule was compatible 
with the teacher' s plans. Teacher participation was 
voluntary, but all teachers contacted agreed to participate 
in the study. They were asked to select two of their 
classes for participation, resulting in a total of twelve 
classes in the study. In one school two teachers were 
involved because scheduling required back -to-back classes. 
Based on projected c lass si zes of 18 -25, the tota l samp le 
was expected to include 200-300 adolescents with 
approximately 70 -100 in each of three groups. 
Overview of Behavior Change Strategy 
The major components of the behavior change strategy 
are shown in Table 1. Components of the strategy are 
64 
°' 
c.n 
Tab le 1 .  Ma jo r Componen t s  a nd  Theore t ical  Framewo rk o f  Be hav i o r  Cha nge S t r a tegy . 
Componen ts of 
Be hav i o r  
Change Stra tegy 
Ke ep 3-da y food records 
( i nc l ud i ng f a c to rs 
sur round i ng ea t i ng ,  
i . e . , t ime o f  day ) 
Asse ss nu t r ien t i n take 
u s i ng nu t r ien t a na l ys i s J  
l i s t probl em nu t r ients 
Se t a goal fo r nu t r ient  
i mprovemen t  fo r one 
probl em nu tr ient  
A s se ss l i fe s tyle  
cha racter i s t ics t ha t  
ma y a f fe c t  i nta ke o f  
nu t r ien t goa l 
Ge nera te l i st of pos s ib le 
so l u t ions fo r nu t r ien t 
goa l ba sed o n  cos t/ 
bene f i t  a na l y s i s of 
a l t erna te de c i s ions , 
ide n t i fy t hose o f  
g rea te s t  bene f i t  
De ve lop ca l enda r i nclud i ng 
goa l , 2- 3 so lut ions to 
ach ieve goal 
Imp l eme n t  sel ected 
so l u t ions fo r 3 day 
pe r iod ( we ek -e nd ) keepi ng 
ca l e nda r to ta l ly t ime s/ 
day so lu t ions occur 
Ac t i va ted Heal t h  
Educa t ion 1 A H E  Mode l 
Ba se l i ne Eva lua t ion 
Expe r ien t i a l  Phase 
Awa re ness Phase 
Awa rene s s  Phase 
Re s pons ib i l i  ty 
Pha se 
Re s pons ibi  l i  ty 
Pha se 
Re spons ib i l i ty 
Phase 
Se l f  Ma nagem, n t  
Te chn iq ues 
Se l f-mo n  i to r i ng 
Se l f-a na l ys i s  
Sel f -a na l ys i s  
Se l f - i n te rve n t io n  
Se l f - i n te rve nt ion 
Se l f - i n te rve nt ion 
Problem 
So lv i �g 
P l a n  
De f i ne t he 
problem 
De f i ne problem 
i n to mode l w i th  
ba s i c  e leme n t s  
o f  problem 
Choose so l u t ions 
t ha t  ma x i m i ze 
be ne f i ts a nd 
m i n im i ze cos ts  
Try  ou t 
so l u t ion on 
t r ia l  ba s i s  
Concept o f  4 Goa l  Se t t i ng 
Se t a s pe c i  f ie 
s ta nda rd o f  
prof i c i ency 
( d i rect a t te n t ion  
a nd a c t ions ) 
De te rm i ne how 
to reach goal 
( mobi l i z i ng e f fo r t ) 
Se t s ubgoa l s  
°' °' 
Tab le l ( con t i nued ) 
Compo nen ts of  
Be hav ior 
Change S t r a tegy 
Eva l ua te successes a nd 
fa i l u res  a nd rev i se 
sol u t ion pla ns 
accord i ng ly 
Con t i nue impleme nt ing 
so l u t ions ( s ame/rev i sed ) 
fo r 3 mo re days 
(weekda y s ) 
Mon i to r  r e l a pse s i tua t ions , 
w i th focu s o n  reasons to 
con t i nue  pl a n  
Eva l ua te s uccesses a nd  
fa i l u res a nd rev i se 
so l u t ion pla ns accord i ng ly 
Con t i nue i mpl eme n t i ng 
so l u t ions fo r 3 more da ys 
keepi ng food record of a l l 
foods e a ten 
Eva l ua te food records  
focu s i ng on nu tr ient  
goal 
Mak e  impleme n ta t ion a 
natural  pa rt  o f  l i fe 
I< 2 6  > .  
2 ( 3 1 )  • 
3 ( 3 4 ) . 
4 ( 3 3 )  • 
Ac t i va ted He a l t h  
Educa t ion 1 AHE Mode l 
Se l f  Ma nagem1 nt  
Techn iq ues  
----�--�---�-------------------------
Problem 
So lv i �g 
Pl a n  
Concept o f  4 Goa l Se t t i ng ·----------·------------�---------- -- - - - ---------------------�--�--------�------
Re spons ib i l i ty 
Pha se 
Re spons ib i l i ty 
Phase 
Re spons i b i l i ty 
Pha se 
Re spons ib i l i ty 
Pha se 
Re spons ib i l i ty 
Pha se 
Ou tcome 
Eva l ua t i on 
Re l a pse preve nt ion 
Se l f - i n te rve n t io n  
Re l a pse preve nt ion 
Se l f - i n te rve n t io n  
I n tegra t i ng se l f  
ma nageme nt project 
i n to you r  l i fe 
Compa re a c t ua l  
cos t s  & be ne f i t s 
to wha t wa s 
e x pected 
I f  so l u t ions worked , 
i mpleme n t  on 
l a rge r sca le or 
rewo rk 
Feedback  
( mo t iva t i ng 
i nd i v idua l to 
deve l op releva n t  
s tra teg i es 
ove r t ime ) 
Feedba ck 
Feedba ck 
( Prolonged 
e f fort  ove r 
t ime ) 
listed in sequence as they occurred in the classroom 
set ting. A unique fea ture of this behavior change strategy 
is goal set ting for nutrient improvement by each 
adolescent, individually, based on his/her personal 
nutrient analysis. Each person made a writ ten commit tment 
to achieve a specific nutrient goal, based on a personal 
assessmen t of his/her individual needs and interests. The 
framework for this stra tegy was drawn from a model, a 
technique, a process, and a concept. The applica tion of 
these ideas to the behavior change stra tegy is shown in 
. Table 1. The strategy was structured to include a series 
of implementa tion days followed by evaluation/feedback 
sessions. Neither was the researcher present in the 
classroom nor was nutrition taught during implementation 
days to allow adolescents to take personal �esponsibility 
for achieving goals� 
Theoretical Framework of Behavior Change Stra tegy 
The theoretical framework for this study was developed 
by incorpora ting several fundamental concepts from a series 
of sources as shown in Table 1. These fundamental concepts 
include personalization, goal set ting, self-management, 
self-implementation, structured feedback, and st ructured 
self-evalua tion . 
Personalization was achieved by implementation of the 
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three phases of the Activated Health Education model 
(26)--experiential, awareness, and responsibility. The 
experiential phase, which included measuring and recording 
target health behaviors, consisted of each student keeping 
food records and receiving a computerized nutrient analysis 
printout . The awareness stage included activities designed 
to help adolescents assess positive and negative influences 
on food intake. BC+ group had a more developed awareness 
stage which included such things as filmstrips, videos, 
worksheets, demonstrations, and lectures to : 1) focus on 
the RDAs for all individuals; 2) learn about the 
relationship of nutrient recommendations to adolescent 
growth and development; 3) evaluate personal susceptibility 
to lifestyle diseases; and 4) investigate lifestyle factors 
affecting nutrient intake. The responsibility stage 
included developing the self-management program for 
improving target behaviors, identifying barriers to 
establishing behaviors, and participating in feedback 
sessions. 
The goal setting concept (33) was applied to the 
behavior change strategy because of· the belief that 
behavior change, as measured by positive change in nutrient 
intake, would occur when adolescents select a specific 
nutrient for improvement and work toward accomplishment of 
that specific goal. Knowledge of performance, or feedback, 
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was an important part of the goal setting concept 
incorporated into the behavior change strategy. Feedback 
was seen as important to give adolescents direction and to 
increase motivation, effort, and persistence. 
The concept of self-management (31) was implemented 
because it involves steps concerned with changing a 
specific behavior. This technique provided an environment 
for teaching skills for changing food-related behaviors and 
the structure for self-intervention and self-evaluation. 
The problem solving process (34) as described in TENN 
(23) was incorporated because it added a systematic 
approach to the process of achieving nutrient improvement. 
Application of this process involved identifying a problem 
nutrient and planning self-intervention and 
self-evaluation. 
Development of the Behavior Change Strategy 
for the Classroom 
The four goals of the TENN plan, grades 10-12, (141) 
are presented in Tables 2-5. Goal IV (Table S) formed the 
basis for designing the behavior change strategy. Goal IV 
focuses on one' s personal role and adequacy in solving food 
and nutrition-related problems and was developed around the 
problem-solving process (34). 
A problem-solving approach was considered a desirable 
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TABLE 2. Activities Planned to Fulfill TENN Plan 
1 
Goals and Objectives: Goal I. 
Goal: ! Understanding the relationship of nutrition to health 
+ + 
Objective: 
Demonstrate understanding 
of role of nutrition in human 
development 
; 
nstrate 
understanding of 
dietary adequacy 
Demonstrate understanding 
of relationship between 
dietary practices and health 
: Nutrient & Primary 
energy needs functions of 
during selected vit 
adolescence & min. 
Topics 
compared to 
other age groups 
' �, 
Adequacy of personal diet Relationships between 
dietary practices and 
health status 
Activi tics: Play Play competitive competitive 
E 
di 
Evaluate diet • 
relative to dietary 
guidelines 
Listen to 
lecture on 
adole­
scent 
growth 
and 
nutrient 
needs 
Taste 
testing 
demon­
stration 
game ,, I 
Complete 
RDA 
Worksheet • 
Listen to 
short talk 
on RDA 
game ., 
Complete 
nutrient 
worksheet 
J, 
Listen to 
lecture on 
adolescent 
growth 
and 
nuaient 
needs 
re 
Plan foods to 
meet RDA 
Identify foods 
that arc good 
sources of 
nuttients 
above/below 
RDA 
Note: 
1 
Modified from TENN Plan Grades 10-12 (23). 
Discuss ways to 
modify diet 
to meet dietary 
guidelines 
Identify foods 
conttibuting to 
meeting or 
deviating from 
guidelines 
2 *Means activity was part of Behavior Change, as well as, Behavior Change Plus unit. 
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View 
"New 
Nutrition" 
1 
TABLE 3. Activities Planned to Fulfill TENN Plan Goals and Objectives: Goal 11. 
Goal: 
Objective: 
Topic: 
Activities: 
Understanding the n:lationship between individual and environmental characteristics, and 
food-n:lated behavior 
Demonstrate understanding of the n:lationship between individual circumstances and 
food n:lated behavior 
Relationship between 
dietary practices and 
knowledge. attirude and 
experiences. 2 
Identify lifesyle •3 
characteristics and 
nutrient problems 
View ''You have 
Special Needs" 
Note: 1 Modified from TENN Plan, Grades 10 - 12 (23). 
2Topic is from TENN Plan, Grades 7 - 9. (99). 
3 *.Means activity was pan of Behavior Change, as well as, Behavior Change Plus unit. 
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TABLE 4. Activities Planned to Fulfill TENN Plan1 Goals and Objectives: Goal lli. 
Goal: 
Objective: 
Topics: 
Activities: 
Understanding the physical and chemical properties of food 
Demonstrate understanding of the nutrient 
composition of food 
Common food 
soun::es of sugar, 
starch, fat, 
protein, vit. & 
min. 
Discuss food 
composition 
related to fat, 
salt, etc. 
Modify fast food 
restaurant meal 
Evaluate 
diet • 2 
Demonstrate 
food 
substitutions 
Nutrient densities of 
common foods 
Evaluate'* 
nutrient 
analyses 
, Use • 
checklists 
of vit/min 
NOTE: 1 Modified from TENN Plan, Grades 10 - 12 (23) 
2 • Means activity was pan of Behavior Change, as well as, Behavior Otange Plus unit. 
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TABLE 5. Adivilies Planned to Fulfall TENN P!111 Goals and Objeclives: Goal IV. 
Goal: 
Topics: 
Understanding the naaure and means for re30lution of food and nutt:ition 
relared 
, 
Cmrenl food & 
mirition related 
issues 
1. 
Discuss 
issues 
derived 
from 
scien. 
dllaa 
Compare diet to 
dierary guidelines 
Resource subltiL in 
solvina food & 
nlllrition-rdaled 
problems 
1. 
Desatbe •2 
solution to Subttilllle self 
nwrition man. skills for 
re1ased inadequlle plm 
poblema 
Identify • 
lifestyle 
dwaclis. 
and DUL 
poblema 
View 
"You 
have 
Special 
Needs" 
Dcmonstrace unden1anding 
of problem-solving process 
in relalicn IO food & 
nUlrition relaaed concans 
Polenaial 
consequences of 
alternative 
solutions to food 
& mmitian 
relaaed problems 
• Idat.ity 
barrien &  
way1 1a 
overcome 
ma. rela&ed 
problems 
Participalc• 
in 
evaJUlbOn/ 
f� 
ICISiOIU 
Relationship 
bd,wm 
personal values 
& altanatives 
for solving 
food & 
nutrition rellled 
problems 
+ 
Devise plan ro 
solve ma. 
rdaaed 
problems 
congruent with 
penonal values 
Contrut 
i.naeased 
knowledge for 
misinformation 
Noce: 
1 
Modified from TENN P!an, Cndes IO. 12 (23). 
2 •Means activity was pan of Behavior Change, u well u, Behavior Change Plus uniL 
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way to teach skills in  dietary planning. The importance of 
skills traini ng has been emphasized by Story and Resni ck 
(18). These researchers identi f i ed two aspects of skills 
traini ng as necessary : 1) the ability to verbalize 
appropri ate total dai ly food choi ces ; and 2 )  the 
opportunity to partici pate i n  a "how to" process. 
Self -management techniques were chosen as a structured 
step-by-step plan of action to teach dietary skills f or 
behavior change. 
Personalization of the strategy was operationalized by 
givi ng each student a computer printout of his/her own 
nutri ent analysis f rom the f irst set of three-day food 
records. A dietary assessment microcomputer software . 
package, Nutritionist I I I  (142)  was used to generate the 
computer printouts, whi ch were used as teaching tools. 
Each adolescent received mean values of f ourteen dietary 
components gi ven in  actual amounts and as percentages of 
the RDAs, when applicable. Mean values were presented i n  
graph and tabular form. The printout also included a list 
of all f oods eaten wi th the amount of each of the f ourteen 
dietary components in  each food li sted separately. For 
example, i f  an adolescent had eaten cheese, bread, and 
lettuce, the amount of calcium i n  cheese, bread, and 
lettuce was listed separately. This  f ormat enabled 
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adolescents to identify foods in their diet that were good 
or poor sources of each dietary component. 
To implement the concept of goal setting, adolescents 
set goals to improve intakes of a specific nutrient based 
on their personal nutrient analysis printout. Instruction 
became very specialized at that time because each 
adolescent focused only on one nutrient. From the 
perspective of their own nutrient goal, adolescen ts were 
taught dietary assessment and how to incorporate nutrient­
rich foods into their diets. 
Assessing one' s lifestyle as it related to the intake 
of the selected nutrient was personalized also. By using 
information recorded on the food record forms adolescents 
identified their personal lifestyle character istics (i.e., 
sleeping late and missing breakfast). Solutions to 
changing food-related behavior were made in relation to 
personal lifestyle. 
Instructional materials were developed and adapted from 
materia ls by Yates (31) to incorporate the self-management 
technique (Appendix A). The worksheet entitled Matrix 
Madness was used to assess lifestyle characteristics. The 
worksheet entitled Summary Questions was used to summarize 
findings. 
Adolescents used brainstorming to identify all possible 
solutions to their nutrient problems. Through a 
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cost/benefit analysis ; using the worksheet entitled 
Decision Making Sheet, they .chose two or three solutions to 
implement on a trial basis. To accomplish this, 
adolescents identified the benefits and costs of 
implementing each potential solution. They rated the 
benefits and costs, using a scale from 1-10, to signify the 
importance of each cost or benefit. For example, if an 
adolescent selected "to drink milk at lunch" as a solution 
for improving calcium intake, the benefit might be "easy to 
get" and the cost might be "have to stop drinking coke." 
The adolescent gave a numerical rating to describe the 
importance to him/her of the benefit, "easy to get", and to 
describe the importance to him/her of the cost, "have to 
stop drinking coke." If "easy to get" were a very 
important consideration to the adolescent, a rating of 9 
might be given; if "have to stop drinking coke" was 
mildly important, a rating of 5 might be given. By 
subtracting the numerical rating given the cost from the 
numerica l  rating given the benefit, the net benefit of the 
solution "to drink milk at lunch" was identified, which in 
this example would be +4. After all potential solutions 
were rated, the two or three solutions with the highest 
positive net benefit were selected for implementation. 
The Goal, Solutions, and Achievements Calendar (G SA 
Calendar) was developed as an aid to implementation and as 
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a source of instant feedback. Tally marks were placed on 
the calendar every time one of the solutions was performed. 
Solutions were implemented for two sets of three-day 
periods, one including the two week-end days and the other 
weekdays. After each set of three-day periods, adolescents 
evaluated their successes and failures and received 
feedback from the researcher. To evaluate successes and 
failures, the worksheet entitled Evaluation Form (Appendix 
A) was used. The column labeled "Successes" identified 
solutions that worked. The column labeled "Failures" 
identified solutions that did not work. "Problems" 
identified trouble in accomplishing solutions, i.e., 
running out of milk on the second day of implementat�on. 
The column labeled "Solutions" identified solutions the 
adolescent� developed for the failures/problems which had 
occurred and laid the foundation for developing solutions 
for the next three-day stage of implementation. 
Adolescents revised the GSA Calendar with new solutions as 
needed/desired. During the evaluation/feedback sessions, 
adolescents used checklists of nutrient sources, described 
in the next section, to record and compare nutrient intake 
to the RDA for the selected nutrient. 
During the third three-day implementation period, a 
complete record of all foods eaten was kept. Three-day 
fpod records, identical to those kept during the three-day 
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pre-asssessment period, were used. This was the 
post-assessment for the research study, as well as a means 
for adolescents to assess progress in accomplishing goals. 
Final classroom evaluation included a reassessment of 
lifestyle factors affecting nutrient intake . This was 
accomplished with a Matrix Madness worksheet that was 
compared to the first Matrix Madness worksheet, which had 
been filled out using the pre-assessment food record. 
Nutrient checklists were completed and compared to previous 
checklists to assess improvement. In the process of 
working through the self-management process, the concepts 
of self-evaluation and feedback were implemented. 
Development of Nutrient Checklists 
Checklists of target nutrients were used by adolescents 
to identify good food sources of each specified nutrient. 
This format was chosen to allow adolescents quick and easy 
assessment of their progress, as well as to double as a 
tool for identifying nutrient source s. The nutrient 
checklists served as feedback and reinforcement 
instruments. 
Checklists were developed for five target nutrients-­
iron, calcium, vitamin A, vitamin C, and folacin. These 
nutrients were selected because past research studies 
identified iron, calcium, and vitamin A as nutrients 
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consistently low in adolescents ' diets ( 7, 9, 52). Vitamin 
C was considered important because of its role in iron 
absorption ( 5). Folacin was included because of its need 
during rapid growth, as during the adolescent period. 
The basis for developing the checklists was the share 
system. The share system, a way of expressing food values, 
was first described by Mary Swartz Rose in 1927 ( 143). 
Later in 1959, Taylor wrote Food Values in Shares and 
Weights ( 143). The share system expresses nutrient intake 
in portions, or shares, based on the daily caloric intake 
of the "reference" man, as rec·ommended by the Food and 
Nutrition Board of the National Research Council. When 
Food Va.lues in Shares and Weights was written, the Food and 
N�trition Board of 1958 recommended a daily allowance of 
3200 calories for the "reference" man, identified as a 
25-year old, 70 kilogram male. For the current study, 
shares were calculated based on the current caloric 
recommendations of 2700 calories for the 70 kilogram male 
and adapted for adoles cents. 
The reasoning behind the share system is that if a man 
needs 2700 calories daily, 100 calories will furnish 1/27 
of the day ' s  requirement, and the diet will be composed of 
27 portions, or shares. Each share should contain 1/27 of 
all other essential nutrients, and the reference man will 
need 27 shares of each essential nutrient daily. To 
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determine the value of one share of each of the essential 
nutrients for which a recommended dietary allowance has 
been established, the RDA for each nutrient is divided by 
27. 
The checklist design was adapted from the iron 
checklist developed by Hertzler and McAnge (144) whose work 
also was based on the share system (143). To determine the 
number of shares of each target nutrient needed daily, the 
RDA for each nutrient for male and female 15-18 years old 
was divided by the value of 1 share for the "reference 
male". Table 6 presents this information. 
Nutritive Value of Foods (145) was used to compile a 
list of food sources of the nutrients. Foods selected were 
compared with those listed as good sources of the specified 
nutrients in Nutrition in Health and Disease (146). 
The iron, calcium, vitamin A, vitamin C, and folacin 
checklists contain 12, 10, 15, 15, and 13 foods, 
respectively (Appendix B). The number of shares/servings 
of food was calculated by dividing the nutrient amount 
contributed by one serving of food by the value of one 
share. Nutrient composition of several foods was an 
average of varieties of the same food. For example, greens 
included spinach, kale, mustard greens, and turnip greens. 
Cheese included cheddar, mozzarella, pasteurized process 
American, and swiss. 
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Table 6. Number of Shares Needed Daily to Meet the RDA 
for Selected Nutrients for Males and Females 
15-18 Years Old. 
RDA for: Value of 1 Share No. of Shares 
Needed Daily 
15-18 yr. female 
18 mg iron 0. 4 mg = 45 
1200 mg calcium 30. 0 mg = 40 
800 RE vitamin A 37. 0 RE  = 22 
60 mg vitamin C 2. 2 mg - 27 
400 ug folacin 14. 8 ug = 27 
15-18 yr. male 
18 mg iron 0. 4 mg = 45 
1200 mg calcium 30. 0 mg = 40 
1000 RE vitamin A 37. 0 RE = 27 
60 mg vitamin C 2. 2 mg = 27 
400 ug folacin 14. 8 ug = 27 
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To aid adoiescents' conceptualizations of the share 
system, share values were converted to a percentage scale 
base. The word "share" was referred to as "point", so that 
meeting the dietary recommendation would be equivalent to 
100% and falling short of that mark would be readily 
conceptualized as meeting some fraction of 100, for 
example, 75% of the nutrient allowances. 
The checklists were tested for accuracy by using each 
to calculate nutrient points of 10 diets compared to a 
computerized nutrient analysis of foods consumed. 
Development of Nutrition Education Units 
The goals and objectives developed in TENN (141) were 
used to structure two nutrition education units. The BC 
unit was composed of only the behavior change strategy, and 
the only nutrition information given to this group was 
specific to that needed to work through the behavior change 
process. The cognitive component added to the BC+ unit 
involved information about all nutrients and was presented 
to all students. Sources and functions of all target 
nutrients were presented to all students using various 
teaching techniques. Rationals for making good nutrient 
choices were associated with good health, lifestyle, 
disease prevention, and adolescent nutritional needs during 
growth and development. The flow charts presented in 
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Tables 2-5 show unit development: goals, objectives, 
topics, and activities. The instructional formats are 
shown in Appendix C. 
Sequence of Research Study 
Table 7 shows the sequence of the research study 
organized by group--BC, BC+, and control. The first column 
labeled "Day" indicates on what day of the study specified 
activities occurred. The second column "Topic" lists the 
title of the lesson or activity for the day. The 
researcher was in the classroom twelve days for the BC+ 
treatment group and eight days for the BC treatment group . 
These study days do not count - ten minutes of cl.ass time 
used on an additional day to collect pre-asses·smen t food 
records. The f�ur day difference provided time to 
incorporate the cognitive component into the BC+ nutrition 
education unit. This variation seems reasonable because 
the length of a nutrition unit has not been shown to 
correlate with student learning, as measured by change in 
knowledge or dietary scores (14, 147). The "Measurements" 
column identifies instruments used for evaluation. Food 
record forms also were used for instructional purposes. 
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Table 7. Sequence of Research Study 
- -
DAY 
1 
3-5 
6 
12 
14 
IS 
16 
19 
20 
21 
22 
23 
26 
27 
30 
34 
36 
41 
---- . - -
Topic 
-- -·-- ' 
How to complete food record forms 
Assessment of PAK • 
I{ ,...n r,-,.A �....Aft 
rn11..,., r�..a �,__,aft 
Intro / Expccaations 
Compare diet to RDA/Dietary 
r.ujdeliru-J.: 
Food-relaled problems 
with Ii'"'""''"' 
S0}111inn� lo nnrriPnl nrnh)Pm� 
T\,..,.,.tnn r!� A ftftl-..lft • . . . nllln nvPr ..,,.,.1, _,.n,1 
EvaluaJe/Feedback/Revise 
Implement plan during week days 
Evalua&e/Feedback/Revise; K test 
'RPoin l ,l,,.u fnn,I .--n,r,I., 
Pick up 3 day food records 
Give back K tesl 
Success / failure / problem / solution 
As�ssm .. nr of AP: R"'•ine ln..:1n,m .. nt 
Measurement 
Food record form 
PAK Instrument 
K portion of PAK 
Food records 
AP portion of PAK 
Rating Instrument 
--- - -- ·-
Topic 
How to complete food record forms 
Assessment of PAK 
Keen food records 
rn11-, f� ..,..,.,..,1., 
lntrw'Expecrations 
Compare diet IO RDA 
•• JmorovinR my diet 
••r'nm.v,r,>-,IT,;i In iljPlllrv anitirlines 
•• Adolescent Growth and 
Nulrient Needs 
••Nutrient problems related IO 
lifestvle characteristics 
Food-related problems 
associated with lifestvle 
Solutions to nutrient 
oroblems 
Develop GSA calendar 
lmolement olan over weekend 
Evaluate/Feedback/Revise 
Implement plan during week days 
Evaluate/feedback/revise, K test 
Begin 3 day food records 
Pick up 3 day food recants 
Give back K test 
Success / failure / problem / solution 
Assessment of AP; Rating Jnstnunent 
•PAK Instrument is Practices, Attitude, and Knowledge Instrument. 
•• Indicates topic was pan of cognitive component. 
-----· 
Measurement Topic Measurement 
Food record form How IO complci.e food rc;cord Food record form 
PAK lnstnunent fonns PAK Instrument 
Assessment of PAK 
Keeo food records 
C'nllect f.-vvt ,_.,.,..,1., 
K portion of PAK; 
food reccrds 
AP portion of PAK 
Rating Jnstnunenl 
Assessment PAK PAK Instrument 
Food record forms Food record forms 
Collect Food records 
Development · of Evaluation Instruments 
Operationalization of Variables 
To measure food-related behavior, three-day food record 
forms (Appendix D) were used. These were designed to 
provide a quantitative record of average daily food intake; 
nutrient analyses of these data provided average intakes of 
fourteen dietary components. In addition, food-related 
behavior was measured with a written questionnaire to 
assess general food practices [Practices Instrument (P I), 
Appendix E ] .  
To measure attitudes and knowledge of adolescents, the 
Attitude Instrument (AI) and Knowledge Instrument (KI) were 
designed. These instruments were combined with the 
Practices Instrument to form the Practices, Attitude, and 
Knowledge Instrument (PAK) (Appendix E). 
To measure adolescents ! perceptions of activities that 
facilitated their own behavior change, the Rating 
Instrument (RI) was developed · (Appendix F). 
Food Record Forms 
The three groups (BC, BC+, and control) completed 
three-day food record forms (Appendix D). One food record 
form, used by the control group, was designed to record 
food intake only. The other food record form was designed 
to help adolescents in the treatment groups (BC and BC+) 
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record not only food intake, but also monitor circumstances 
that surrounded food intake. Monitoring included the time 
of intake, feelings before and after eating, with whom they 
ate, place, what they were doing while eating, and who 
prepared the food, as well as providing descriptive 
information about type of food. For all adolescents 
selected demographic information was requested on the food 
record form (height, weight, age, · and gender). 
The recording period included one week-end day for 
represen _tativeness of usual food intake. The researcher 
used measuring cups and spoons and glasses of different 
sizes to demonstrate techniques for estimating portion 
sizes and to increase students' accuracy in reporting their 
food intake. 
Practices Instrument 
To measure fo od-related behavior in general, the P I  was 
constructed of twelve statements (Appendix E). Responses 
were elicited, using a five point sca le from "always true " 
to "never true ". The Dietary Guidelines (148) were used as 
a guide in developing statements. Other resources used 
were Health Style--A Self Test (149) and Teen Wellness 
Check ( 150). 
86 
Attitude Instrument 
To measure adolescents' at�itudes toward nutr�tion, AI 
was modified from other published scales (Appendix E) (92, 
93). AI was designed with 17 statements selected from the 
flexibility-rigidity scale (8 statements) developed by 
Carruth and Anderson (92) and the "nutrition is important" 
scale (9 statements) developed by Sims (93). Ten 
statements were originally in the attitude factor 
"nutrition is important" developed by Sims, but one 
statement was eliminated for this study because it was not 
applicable to adolescents. Recorded reliabilities of the 
10 item scale ranged from .76 to .84 (94). 
Knowledge Instrument 
KI (Appendix E) was designed with 25 multiple choice 
questions. Using a table of specifications based on the 
nutrition education units developed for this study, test 
questions were compiled from tests developed by Skinner and 
Woodburn (8 9), Woolcott et al. (137), and Brush et al. 
(151). In addition 5 new questions were developed and 
evaluated, according to the learning outcomes comprising 
Bloom' s cognitive domain (22). All questions were 
structured to meet criteria ranging from knowledge to 
application. 
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Rating Instrument 
Adolescents were asked to indicate how helpful each of 
the activities listed on RI was in contributing to 
behavioral change. They responded on a five-point scale 
ranging from "very helpful" to "very unhelpful". Two forms 
of RI were designed. One form for the BC group listed nine 
activities comprising only the behavior change str�tegy. 
The other form for the BC+ group included evaluation . of the 
same nine activities plus five additional activities 
reflective of the cognitive component. 
Two open-ended questions were included for BC and BC+ 
as an opportunity for the respondents to describe 
additional activities in the education unit perceived as 
helpful in changing behavior. Any activities/modifications 
they could suggest for future classes were requested. 
Pilot Project 
Prior to initiating . the research study, a pilot project 
was done. One school was selected for this purpose from a 
pool of schools remaining after the study sample was drawn. 
Contacts with the principal and a designated teacher were 
made in the manner stated previously. The teacher selected 
two classes to participate in the pilot study, which was 
conducted during the first month of the 1987-88 school 
year. One class (39 students) was designated the BC+ group 
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and the other class (34 studen ts) was the BC group. Each 
nu tri tion educa tion unit was conduc ted in i ts- en tire ty. 
All ins trumen ts and ins truc tional ma terials were tes ted. 
Wri t ten and verbal commen ts from s tuden ts and classroom 
teacher were elici ted for feedback/evalua tion purposes. 
The pilo t s tudy indica ted the allo ted time for each 
uni t was adequa te and the amoun ts of ins truc tion and 
planned ac tivi ties were reasonable. Several ins trumen ts 
and ins truc tional ma terials were revised. The PAK 
Ins trumen t was too long because some s tuden ts were unable 
to finish all ques tions. Because five ques tions on KI  were 
no t addressed during the unit, these ques tions were dele ted 
from the final ins trumen t, resul ting in 25 ques tions. 
Some s tuden ts were confused by the ini tial ranking 
scale forma t of R I  so a ra ting forma t was selec ted. One of 
the ins truc tional ma terials, "S treng ths and Weaknesses of 
Food In take", (same for BC  and BC+) proved to be very 
confusing and time-consuming. This handou t was revised 
wi th exp lici t direc tions, inc luding examples. Minor 
changes were made on o ther handou ts. 
Two weeks af ter comple tion of the pilo t study, the 
research s tudy began. 
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Data Collection 
Nutrition education intervention and collection of 
evaluation data occurred from October through December 
1987. All teaching and data collection were conducted by 
the researcher. Table 7 shows the sequence of the research 
study, indicating the timing of assessment instruments. 
Data collection involved two stages. The first stage 
preceded nutrition intervention and included administration 
of PAK and collection of three-day food records from the 
three groups--BC, BC+, and control. The second stage 
occurred at the end of nutrition intervention and included 
administration of PAK and collection of three-day food 
records for all three groups. In addition, both treatment 
groups completed RI. 
Statistical Analysis of Data 
Coding and Checking 
Prior to statistical analysis, pre- /post-assessment 
food record forms and questionnaires were coded, checked, 
and ver ified for accuracy. The mean of three-day intakes 
from the computer ized nutr ient analyses were transferred to 
coding forms. Items on PI and AI were scored from 1 to 5, 
5 being the most desirable response. Because most 
desirable responses were scored as 5, 11 of the 17 attitude 
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statements were reverse coded. Responses from KI were 
transferred to coding forms for computer scoring. 
Descriptive Statistics 
Using pre- /post-assessment food records, means of the 
three-day food records for fourteen dietary components were 
calculated for each adolescent. Dietary components 
selected for consideration included: energy, protein, fat, 
carbohydrate, calcium, iron, vitamin A, vitamin C, vitamin 
B12, folacin, cholesterol, dietary fiber, sodium, and 
caffeine. Nutritionist I I I  (142), a microcomputer software 
package, was used for this purpose. Certain foods, for 
example calcium-fortified orange juice and low salt 
crackers, were added to the data base for more accurate 
reflection of the total food intake. 
Frequency distributions and means, when appropriate, 
were tabulated for demographic data from the pre­
assessment, using the Statistical Analysis System (SAS) 
(1 52) FREQ and MEANS procedures. Genera l descriptive 
statistics were generated for questionnaire data using the 
same SAS (152) procedures. The number of correct responses 
on the pre-assessment KI was summed, as was the number of 
correct responses on the post-assessment KI. This 
procedure provided nutrition knowledge scores for the pre­
and post-assessment instrument. Scores were generated and 
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mean values calculated for pre- and post-assessment P I  and 
A I. Mean scores were generated also for individual items 
on the P I  and A I. 
Responses on the pre-assessment A I  were factor analyzed 
with SAS (152) FACTOR procedure, with Varimax rotation. 
This procedure provides iterated principal factor analysis 
with orthogona l rotation. Four meaningful attitude factors 
were retained to explain the greatest percent of 
variability among adolescents. Each factor had three or 
more primary loadings greater than .40 and an eigenvalue 
greater than one. A fifth factor, which explained 15% of 
the variability and had two primary loadings greater than 
.40 and an eigenvalue greater than one, was dropped because 
· it did not ad4 any additional meaningful information. The 
factors, presented in Table 8, were labeled descriptively. 
A high score on Factor 1, labeled "No Simple Solution", 
indicates a perception that there is more to good nutrition 
than satisfying a single condition, such as drinking milk 
or maintaining desirable weight. A low score on this 
factor indicates the adolescent perceives there is no need 
to worry about nutrition if one sat isfies a certain 
condition. Factor 2 is a measure of how flexible or rigid 
the adolescent may be in making changes in food intake. 
Adolescents with a high score on Factor 2 would be . 
considered more flexible and, therefore, "Willing to Try 
92 
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Ta b le 8 .  Re s ul t s  of Fa cto r  Analys i s  o f  A t t i tude Re sponse s o f  1 6 8 1 Adole scen ts . 
Fa c to r  De sc r ipto r  
1 No S i mple  
So lu t ion 
2 
3 
Wi l l i ng to Try 
New Foods 
In tere s ted a nd 
Wi l l  Use Nu tr i t ion 
Kn owledge 
Pe rcen t of  
Va r ia nce 
2 3 .  7 4  
2 1 . 4 6  
2 0 .  7 1 
Fac to r  
Load i ng 
0 . 7 5  
0 . 6 1 
0 . 5 8 
0 . 4 8  
0 . 4 8  
0 . 4 � 
0 . 8 4 
0 . 7 4  
0 . 7 3 
0 .  6 7 
n 2 Pr ima ry A t t i tude Sta teme n t 3 
1 4  I f  I d r i nk m i l k ,  I s t i l l need to 
wo rry abou t nu tr i t ion . 
1 6 Eve n i f  I ma i n ta in  a de s i rable 
we igh t ,  I s t i l l need to wo rry 
abou t nu tr i t io n . 
1 5 Eve n i f  I am sa t i s f i ed w i th foods 
I ea t ,  I s t i l l see a rea son to 
change . 
1 3  Eve n i f  I ea t a l ot of  food ,  
nu tr i t ion  i s  impo rt a n t  to me . 
7 Le arn i ng ba s i c ide a s  i n  nu tr i t io n  
w i l l  probably a l te r  m y  pe rsonal 
e a t i ng hab i ts .  
1 1  I fe el t he foods I e a t  w i l l  
a f fe c t  my f u ture heal t h .  
5 I would  be w i l l i ng to try a n  
u n fam i l i a r food a t  le a s t  once . 
1 2 Try i ng new foods appe al s to me . 
3 I u s ua l ly w i l l  try a food eve n 
i f  i ts appe a ra nce i s  s im i la r  
to some th ing I d i s l i ke . 
6 I have t ime to t h ink abou t 
nu tr i t ion . 
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Tab le 8 ( Cont inued ) 
Fac tor  
4 
De sc r ipto r 
Conce rned abou t 
Nu tr i t ion 
Pe rce n t  of  
Va r iance 
1 8 . 2 1  
Fa c to r  
Load i ng 
0 . 6 4  
0 . 6 9  
0 . 5 3 
0 . 7 5  
0 . 6 7  
0 . 4 6 
2 n Pr ima ry A t t i tude S t a teme n t 3 
2 Know i ng some th ing i s  " good for  
me " i n f l uences wha t I choose 
to  e a t .  
1 7  In a c tua l prac t ice  my nu tr i t io n  
knowled ge i n f l ue nces wha t I 
select  to e a t .  
7 Le a rn i ng ba s ic ide a s  i n  
nu tr i t ion w i l l  proba b ly a l t e r  
my pe rsonal e a t i ng hab i ts . 
1 0  I am  concerned a bou t e a t i ng 
nu tr i t ious  foods t hrougho u t  
t he da y .  
1 Nu tr i t ion i s  impo rta n t  to me 
a nd one s hould  not be ca re l e s s  
abou t i t .  
9 I fe el  t he pe rson  who ge ts mos t 
sa t i s fac t ion  ou t o f  food tr ies 
foods t ha t  a re u n fam i l i a r .  
I n c lude s al l adole scen ts  fo r whom a t t i tude da ta we re obt a i ned . 
2oue s t ion numbe r i n  or ig i nal  i ns trume n t ;  see  Appe nd i x  E .  
3or ig i na l  s ta teme nts  we re reve rse coded whe n appropr ia te ;  s ta teme n ts presen ted he re 
re f lect  t h i s  cod i ng .  
New Foods . "  Factor 3 relates to the adolescent' s interest 
in and willingness to use nutrition knowledge : high scores 
indicate an adolescent is interested and willing to use 
nutrition knowledge . Factor 4 relates to the adolescent' s 
concern about nutrition; high scores indicate high concern 
for nutrition . 
Pre -assessment A I  was scored using the scoring 
coefficients for each factor for the 17 items, using SA S 
(152) Score procedure . These same scoring coefficients 
were used to score the A I  post -assessment . With responses 
forced into the four factors, Pearson' s correlation 
coefficients of the four factors on the pre -assessment with 
the four factors on the post-assessment are shown in Table 
9 .  A difference score between pre-assessment and 
post -assessment was calculated . 
For items on R I, a group mean score was genera ted to 
indicate adolescents' perceptions of how helpful the 
behavior change strategy had been . Mean scores for 
individual items a lso were generated . SAS (152) PROC MEANS  
was used for these procedures . 
Pre - /and post -assessment data from the control group 
were used to generate reliabilities using the test/retest 
method . Pearson' s product moment correlations were 
generated for P I, A I, and KI, using SA S (152) procedure 
PRO C CORR . 
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Table 9 .  Co rrela t io n  o f  Pre-As se s sme n t  A t ti tude Fac to rs . 
w i th  Pos t-As se s sme nt A t t i tude Fa c to rs . 
Pos t-As se s sme n t  
Pre-
11 As se ssme n t  A t t i tude At t i tude 2 At t i tude 3 A t t i tude 
At ti tude 1 . s s
2 . 0 3  . 1 0  . 1 5 
At t i tude 2 . 0 6 . 6 1 . 1 0  • 0 7 
At t i tude 3 . o o • 0 4 . 6 5  . 1 5 
At t i tude 4 . 2 5 • 0 7 . 0 9 . 3 4 
1A t t i tude s :  1 .  No S impl e  So lu t io n :  2 .  Wi l l i ng to Try 
New Foods : 3 .  In teres ted , Wi l l  Use Nu tr i t ion  Kn owled ge : 
4 .  Concerned abou t Nu tr i t io n . 
2Pe arso n ' s r .  
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Statistical Models 
All of the models were tested using SAS ( 152) GLM 
procedure. Least-squares means, using the option LSMEANS, 
were computed for all dependent variables by each 
independent variable. Least-squares means, or least­
squares estimates of marginal means, are appropriate when 
the experimental design is unbalanced. The statistic is an 
estimator of class means that would have been expected if 
the design had been balanced ( 152). A significance level 
of .05 was the criterion used for all analyses. 
Hypotheses I-V ( pages 6, 7) were tested with the 
following model : a mathematical model incorporating both 
continuous and classification v�riables as independent 
variables. The six dependent variables were the di(ference 
scores generated for nutrients ( calcium, iron, vitamin A, 
vitamin c ,  folacin, and sodium) from pre-assessment to 
post-assessment. These nutrients were those selected by 
adolescents as goals for nutrient improvement. Three other 
dietary components (fat, fiber, and complex carbohydrates), 
which also were selected as goals for nutrient improvement, 
were not included in this analysis because only a small 
number of adolescents chose these goals; thus cell sizes 
were too small for statistical analysis. 
Independent variables tested for effect on behavior 
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change included: 1) treatment group, with two levels BC 
and BC+; 2) school nested in treatment, which included four 
schools, two in each treatment; 3) g ender of adolescen t; 
4) goal se t by adolescent, including one of six goals; 
5) four at titude factor scores; 6) pre test knowledge score; 
and 7) post test knowledg e score. 
The following hypotheses relate to all three groups-­
BC, BC+ and control. 
Hypothesis VI (page 7) was tested with an analysis of 
variance model. The dependent variables were 14 difference 
scores computed from pre- and post-assessmen t mean nutrient 
intakes of the 14 nutritional components printed on the 
nutrient analysis printout. The independent variables were 
treatment, school nest ed in treatment, and gender . 
Hypotheses VII and VIII (pages 7) were tested with an 
analysis of variance model .  The dependent  variable was 
either the difference score generated from pre- /post ­
assessment KI or PI. The independent variables were 
treatment, with three levels BC, BC+, and control, and 
school nested in treatment, which included six schools, two 
in each group. 
Hypothesis IX (page 8) was tested with an analysis of 
variance model. The dependent variables were four 
9 8  
attitude difference scores; independent variables were 
treatment, school nested in treatment, and gender. 
Approval of Human Subjects Committee 
In accordance with university regulations regarding 
research with human subjects, all procedures and test 
instruments were reviewed by the University of Tennessee 
Committee for the Protection of Human Subjects. The 
project was conducted with its know �edge and approval. 
Approval of the larger project, AES-TN  7 50, has been 
granted by the University of Tennessee Committee for 
Protection of Human Subjec �s. Participation in the 
research study was voluntary for both adolescents · and 
teachers. Parental approval for adolescents was obtained 
because they were under eighteen years of age. No 
fees/gratuities were paid for participation in the study. 
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CHAPTER VI 
RESULTS 
Descriptive Characteristics of Sample 
Table 10 shows the number of adolescents who partici­
pated in the study, characterized by gender, treatment, and 
status of data collected. Data collected are designated 
complete, which identifies all adolescents for which all 
pre- /post-assessments were available; incomplete, which 
identifies adolescents for whom at least one of the 
assessment instruments was missing; and no permission, 
which identifies adolescents who chose (or parents chose) 
not to be included in the study and for whom the only data 
assessed were scores on pre- /post-assessment knowledge 
instrument. 
The total number of adolescents enrolled in the twelve 
classes in the six schools combined was 298: 92 in BC, 87 
in BC+, and 119 in control. Complete data were received by 
55%, 67%, and 42% of the students in the BC, BC+, and 
control groups, respectively. Several reasons are given 
for incomplete data: 1) adolescents joined class after the 
pre-assessment (n=3); 2) adolescents did not complete 
10 0 
Ta b le 1 0 .  To tal Numbe r o f  Ado le sce nts Ch arac t e r i z ed by 
Grou p ,  Ge nde r ,  a nd S t a tu s  o f  Da ta Obt a i ned . 
Grou p Ma l e s  Fe ma l e s  To tal 
Be hav io r Cha nge : 
Comple te Da ta 2 5  2 6  5 1  
Incomp l e te Da ta 1 6  7 2 3  
No Pe rm i s s i o n  1 3  5 1 8  
Be hav io r Ch ange Pl u s : 
Compl e te Da ta 2 8  3 0  5 8  
Incomp l e te Da ta 7 6 1 3  
No Pe rm i s s ion 1 3  3 1 6  
Co n trol : 
Comp le te Da ta 1 8  3 2  5 0  
Incompl e te · Da ta 8 1 5  2 3  
No Pe rm i ss ion  2 2  2 4  4 6  
1 0 1  
pre-assessment food records (n=l l); 3) adolescents did not 
follow through with post-assessment food records (n=37); 
4) adolescents were unable to perform all tasks because of 
reading level (classified as learning disabled) (n=2); or 
5) adolescents' food records were lost in the mail (n=6). 
Eighty of the 298 (27%) did not give permission to be 
included in the study [learning disabled adolescents in 
treatment schools (n= l l); other adolescents in treatment 
schools (n=23); adolescents in control group (n=46) ]. 
Adolescents in the control group without permission to 
participate in the study did not complete any food records. 
For those with complete data, distribution of males and 
females was similar (Table 10), except in the control group· 
in which ·there were more females than males. Combining all 
three groups--BC, BC+, and control--percentages of 
adolescents at each grade level were as follows : 37%, 
ninth grade; 32%, tenth grade; 28%, eleventh grade; and 3%, 
twelfth grade. Mean ages of adolescents in each treatment 
were as fo l lows : BC, 15.1; BC+, 14.9; control, 15.3 years 
of age. Other characteristics of the samp le are reported 
in Appendix G. 
Pretest Mean Nutrient Intake 
Table 11 presents the pre-assessment three-day ·mean 
nutrient intake by the three groups--BC, BC+, and control--
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Table 1 1 .  Pre-As se s sme n t  Me a n  N u t r i e n t  I n take By Grou p--Be hav i o r  Cha nge , 
Be hav io r Cha nge Pl u s ,  a nd Con trol . 
Be hav i o r  
Be hav io r Cha nge Ch ange P l u s  Co n trol  
D i e ta ry n = 5 1  n = 5 8  n = 5 0  
Componen t  ( 2 6/2 5 )
1 ( 2 8/ 3 0 )  ( 1 8/ 3 2 )  
Energy  ( kca l ) Ma l e  2 18 6  + 6 8 1, 2 2 2 4  + 6 6 4  2 6 82 + 8 9 7  
Fema l e  1 7 1 0 + 5 6 3  1 7 3 5 + 72 7 1 8 3 2  + 5 5 9 
Ca rbohyd ra te ( g )  2 5 6 + 9 5  2 5 0 + 9 4  2 7 3  + 1 0 2  
Prote i n  ( g )  6 9  + 2 5  7 2  + 3 1  7 6  + 3 3  
Fa t ( g )  7 4  + 2 6  7 8  + 3 2  8 5  + 3 7  
I ron ( m g )  1 4 + 8 1 2 + 6 1 2 + 5 
..... Ca l c i um ( m g )  8 70 + 4 3 6 8 0 1 + 4 5 6  8 94 + 3 9 4  
V i t A ( I U )  Ma l e  3 2 1 0 + 2 29 0 4 3 3 5 + 4 05 9  4 1 08  + 3 7 6 9  
Fema l e  3 0 5 9  + 3 0 6 2  2 3 6 5  + 1 7 1 3 3 8 1 6 + 6 4 1 5 
V i t C ( m g )  6 5  + 4 3  6 2  + 5 1 1 06  + 6 2  
V i t B 1 2  ( ug )  3 . 7 2 + 2 . 9 2  3 . 5 4 + 2 . 39 3 . 8 8 + 2 . 2 0 
Fo la c i n  ( ug ) 2 3 5  + 1 9 0  1 8 3  + · 1 2 4  2 2 4  + 1 0 3  
Sod i um ( m g )  2 9 9 2  + 1 1 7 7  29 75  + 1 4 7 1 3 0 7 7 + 1 3 4 3  
D i e ta ry Fi be r ( mg )  8 . 4 5 + 4 . 4 2  7 . 8 1 + 3 . 7 8  8 . 9 8  + 3 . 5 3 
Cho le s te rol ( m g )  1 8 5 + 1 19  2 5 0 + 1 7 8  2 39 + 1 5 2  
Ca f fe ine ( m g )  5 7  + 3 6  7 7  + 4 3  6 2  + 4 3  
1Numbe r ma l e s/fema l e s  i n  grou p . 
2MEAN + SD . 
for the fourteen dietary components. Because the primary 
interest of this study was to investigate change in intake 
of specific nutrients defined by individual adolescents as 
goals for nutrient improvement, Table 12 presents the 
pre-assessment mean nutrient intake for adolescents by 
goal. Number of adolescents who set a goal for each 
nutrient is shown by treatment, as well as by both 
treatments combined. The control group is not shown in 
Table 12 because goals were not set in this group; goal 
setting was unique to the behavior change strategy. 
Positive Changes by Goal 
The numbers of adqlescents who made positive changes by 
goal are shown in Appendix H. Overall 67% of the 
adolescents made positive changes in dietary component 
intake. Changes in percentages of the RDAs from pre­
assessment to post-assessment for nutrients selected as 
goals are shown in Appendix I. 
Results of Hypotheses Testing 
The R2 values--the amount of variability in change in 
nutrient intake which can be accounted for by the model-­
are given in Table 1 3. The R2 values for the 6 models 
ranged .from _ 0. 54 for folacin to 0. 37 for vitamin C. 
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Tab.le 1 2 . Pre-As se s sme nt Me an  Nu tr ient  I n take by Goal s ,  Sepa ra ted a nd Combi ned 
by Grou p .  
Nu tr ient  Be hav i o r  Be hav ior  
Go al n Change n Cha nge Plu s n Combi ned 
I ron ( m g )  1 3  1 2 . 1 + 4 . 6 I 8 1 1 . 3 + 4 . 1  2 1  1 1 . 8  + 4 . 3  - -
Ca l c i um ( m g )  1 3  5 7 7 + 2 7 8  1 9  5 9 5 + 2 5 3  3 2  5 8 8 + 2 6 0  - -
Vi t A ( I U )  Ma le  3 19 8 1  + 1 6 2 9  5 3 18 7  + 1 0 0 1  8 2 7 3 5  + 1 3 1 1 
Fema le  5 1 9 3 8  + 8 2 6 3 1 1 7 3  + 3 1 5 8 1 6 5 1  + 7 5 8  -
Vi t C ( m g )  4 2 8  + 1 5  7 4 1  + 2 8  1 1  3 6  + 2 4  - -
Fo la c i n  ( ug )  4 1 5 7  + 49  6 1 4 3 + 9 2  1 0  1 4 8 + 7 4  - - -
..... Sod i um ( m g )  7 4 5 82  + 8 3 6 6 4 0 7 0  + 1 8 2 9  1 3  4 3 4 6  + 1 3 4 6  - -
01 �MEAN + SD . -
Table 1 3 .  Te s t  o f  Hypothe s i s  o f  Mode l Pred i c to r  Va r iab les  on Nu tr ien t I n take 1 fo r Two Trea tme n t  Grou ps- -Be hav i o r  Change a nd Be hav ior  Change Plu s .  
Pred i c t� r  V i tam i n  Vi tam i n  
Va r iable Iron Ca l c i um A C Fo la c i n  Sod i um 
Trea tme nt  2 . o o . 8 1  . o o 3 . 9 6 . 9 4 3 . 0 6 3 E f  fe e t  . 0 8 5 1 • 9 7 9 0  • 3 7 2 5 . 9 6 6 8  . 0 5 1 0 . 3 3 5 5 
School • 8 7 . 9 2 . 3 6  . 0 7 . 7 7 . o o 
( Trea tme n t )  . 4 2 4 2  • 4 0 1 9  • 7 0 1 4  • 9 3  4 4· • 4 6 83  . 9 9 9 2  
9 . 6 4
* 4 * * Ge nde r 2 . 5 9 7 . 3 3 1 .  9 7  8 . 2 9 . 9 4 
E f  fe e t  . 1 1 2 4  • 0 0 29 . • 0 0 8 7 . 1 6 5 2 . 0 0 5 4 • 3 3 5 4 , 
Trea tme nt  1 . 6 6  . 3 2 . 3 3 1 .  5 8  1 .  0 0  . 1 9 
By Ge nd e r  . 2 0 2 6  • 5 73 2 . 5 6 77  . 2 1 3 8  . 3 2 00 . 6 6 7 4 
..., * * * * * * 
0 Goal E f fe c t  3 . 3 3 7 . 29 6 . 1 4 3 . 4 7 3 . 5 9 4 . 2 3  °' . 0 09 9  . 0 0 0 1  · • 0 0 0 1  . 0 0 79  . 0 0 6 4  . 0 0 2 2  
Trea tme nt  • 9 7 . 8 1  1 . 0 3 1 .  0 5 . 8 4 • 6 0  
by Goal • 4 45 0 • 5 4 69 . 4 0 6 2  . 3 9 5 4 • 5 29  6 . 7 0 3 3  
* 
Goal By . 7 3 1 .  2 5 3 . 5 3 . 6 8 . 4 5 1 . 9 4 
Ge nder  . 6 0 47  • 2 9  7 0  • 0 0 71 • 6 4 0 3  . 8 1 4 5 . 0 9 9 9  
A t t i tude 1 5 
* 
. 0 6  4 . 4 9  . 1 5 . 0 2 . 4 5 2 . 2 8 
. 8 0 27 . 0 3 8 1  . 6 9 6 2  . 9 0 1 0  . 5 0 5 2 . 1 3 5 7 
At t i tude 2 . 0 9 . 3 1 1 .  7 4  . 9 4 . 3 7 . 2 7 
• 7 71 6  • 5 7 9 8  . 1 9 2 0  . 3 3 5 6 . 5 4 4 3  • 6 0 39 
A t t i tude 3 . 1 9 1 .  9 6  2 . 6 2 2 . 0 8 2 . 5 0 . 8 3 
. 6 6 49 . 1 6 6 8 . 1 1 0 6  . 1 5 3 9  . 1 18 7 . 3 6 4 8  
t-J 
0 
....J 
Tab le 1 3  ( Cont inued ) 
Pred i c to r  V i tam i n  V i tam i n  
Va r iable Iron Ca l c ium A C Fo lac i n  Sod ium 
A t t i tude 4 . 4 9 1 . 2 9 . s o 6 . 1 6 9 . 3 5 . 0 5 
. 4 8 4 3  . 2 6 0 4 • 4 18 8 . 0 1 5 7  . 0 0 3 3  . 8 2 2 6 
Pre-As se s sme nt . 2 6 . 4 9 . 7 6 . 0 2 2 . 9 9  . 1 8 
Kn owl ed ge • 6 1 00 . 4 8 5 6 . 3 8 6 4  • 8 93 3 . 0 8 8 6  . 6 6 8 7  
Pos t-As se ssme nt 1 .  9 7  . 3 9 . 0 4 1 .  2 6 4 . 1 2 1 .  2 7 
Kn owl ed ge . 1 6 5 5 . 5 3 4 6  . 8 4 1 6 . 2 6 6 3  . 0 4 6 7  . 2 6 3 4  
R2 . 4 4 . 5 1 • 4 2 . 3 7 . 5 4 . 3 9 
n = 1 0 3 i n  both groups . 
2 F va lue • 
3 . p va lue . 
4* = S ign i f icant  F va lues ; p � 0 . 0 5 .  
5At t i tude s :  1 .  No Si mple So lut ion ; 2 . Wi l li ng to Try New Foods ; 3 .  In te res ted , 
Wi l l  Use Nu tr i t ion Knowled ge ; 4 .  Co nce rned about Nutr i t ion . 
Hypothesis I: There is no difference in change in nutrient 
intake between two treatment groups, one receiving a 
behavior change strategy and the other receiving the 
identical behavior change strategy plus a cognitive 
component. 
This hypothesis is supported. No effect of treatment 
was seen (Table 13). 
Hypothesis I I: There is no difference in nutrient intake 
from pre-assessment to post-assessment when adolescents set 
a goal for nutrient improvement based on pre-assessment 
mean nutrient intake. 
Hypothesis. I I  is rejected. A strong effect of goal 
setting was seen (Table 13) as evidenced by the significant 
effects for each nutrient. Those adolescents who set goals 
related to calcium, vitamin A, and vitamin C made positive 
increases. Those adolescents selecting a sodium goal 
decreased sodium intake as appropriate for this goal. 
Table 14 shows the LSMEAN nutrient intake differences by 
goal. Changes in iron and folacin were not significant. 
Table 15 shows that in accomplishing a decrease in sodium, 
these adolescents also decreased all other targeted 
nutrients, except vitamin C. Thus, the effect of goal on 
folacin and iron (Table 13) can be accounted for by those 
setting a goal for sodium. Table 16 shows LSMEAN nutrient 
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Table 1 4 .  LSMEAN · Nu tr ient  In take Di f fe renc es 
by Goal . 
Nu tr ien t 1 Goal n Di f fe rence 
Iron (mg ) 
Ca l c ium ( m g ) 
Vi t A ( I U ) M 
F 
Vi t C ( mg ) 
Fo lac i n  ( ug ) 
Sodi um ( mg ) 
1ae hav ior  change a nd 
grou ps combi ned . 
2 LSMEAN + S EM .  
2 1  1 . 8 + -
3 2 3 8 4 + -
8 5 3 8 3 + 
8 2 2 4 2  + 
1 1  8 6  + -
1 0  6 8  + -
1 3 - 1 3 7 8  + -
be hav ior  change plu s  
3 * = Change from pre- to pos t-as se ssme n t  
s ign i fic an t : ·  p < 0 . 0 5 .  
1 0 9  
1 . 52 
* 3 
8 1  
1 4 7 8  
1 29 2  
* 
2 4  
5 3 
* 
5 3 2 
* 
Tab le 1 5 . LSMEAN Nu tr ient1 I n take Di f fe rences fo r Adole scents  w i th Sod ium  as a 
Nu tr ient  Goal . 
Nu tr ient  D i f fe re nces 
Iron ( m g )  - 9 .  8 4  + 2 . 8  2
* 3 
Cal c i um ( m g )  
Vi t A ( I U )  
Vi t C ( m g )  
Fo lac i n  ( ug )  
Sod i um { m g )  
n = 1 3 .  
2 LSME AN + S EM .  
-
- 4 6 9  + -
- 5 1 6 8  + -
- 3 3  + -
- 2 2 5  + -
- 1 3 7 8  + -
3 * = Ch ange from pre- to pos t-asse s sme n t  
- s ign i f icant : p < 0 . 0 5 .  
1 1 0  
* 
1 8 3 
* 
1 3 9 5  
2 8  
* 
6 3 
* 
5 3 2 
Tab le 1 6 .  LSME AN Nutr ien t In take Di f ferences by 
Goal a nd Trea tment  Group . 
Nutr ien t 
Go al 
Iron ( m g ) 
Ca l c ium ( mg ) 
Vi t A ( I U ) 
Vi t C ( m g )  
Fo lac i n  ( ug ) 
Sodium ( m g )  
lLSME AN + S EM . 
2* = Change from 
wi th i n  group : p 
Behav i o r  Be hav i o r  
Change Change Plus 
0 . 9  + 1 .  91 2 . 8  + 2 . 4  - -
* 2 * 
4 21 + 1 2 0 3 4 6  + 1 1 2 - -
* 
4 2 6 0  + 1 6 00 3 3 65 + 1 2 2 0 - -
* * 
9 1  + 3 2  8 2  + 3 6  - -
* 
- 3 4 + 8 9  1 7 0  + 73  - -
* 
- 1 4 3 7  + 5 4 5 - 1 3 2 0 + 7 93  - -
pre- to pos t-a ssessme nt  s ign i f icant  
< 0 .  0 5 .  
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* 
intake differences by . goal and treatment group. Positive 
changes in four of the six nutrients in both BC and BC+ 
groups were made when a goal for specific nutrient 
improvement was made. 
Hypothesis I I I: There is no effect of pre -assessment test 
attitude scores on change in nutrient intake. 
Hypothesis I I I  is supported generally. As indicated in 
Table 13, a minimal effect of two of the four attitude 
factors were related to change in nutrient intake. 
Attitude factor 1, "No Simple Solution" was related to 
change in calcium. Attitude factor 4, "Concerned about 
Nutrition" was related to change in vitamin C and folacin. 
Significant relationships existed in only 3 of the 24 
combinations tested. 
Hypothesis IV: There is no effect of pre-assessment 
knowledge scores on change in nutrient intake. 
Hypothesis IV is supported. As seen in Tab le 13, 
pre-assessment knowledge scores were not related to change 
in any nutrient measured. 
Hypothesis V: There is no effect of post-assessment 
knowledge scores on change in nutrient intake. 
Hypothesis V is supported for five out of six models. 
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As seen in Table 13, pos t-as ses sment knowledge scores were 
seen only to affect the change in one nutrient intake, 
folacin. 
The following section will address the independent 
con trol variables (school and gender) and effects of 
interactions among variables presented in Table 13. 
Table 13 present s the independent control variables 
(school and gender) analyzed for effect on nutrient intake 
for BC and BC+ groups. After goal effect, gender effect 
made the second most consis tent  contribution to the change 
in nu trient intake. As shown in Table 1 7, gender of 
adolescent was related to changes in nutrien t intake. 
Males increased intake of calcium, vitamin A, vitamin C, 
and folacin. Females decreased iron intake from 
pre-assessmen t to post-as sessment. A goal by gender 
interaction (Table 13) was observed in the change seen in 
vitamin A intake. No effect on change in nutrient intake 
was seen for school or for any other interaction between 
variables tested. 
Hypothesis VI : There is no difference in change in nutrient 
intake among three groups, one receiving a behavior change 
strategy, one receiving a cognitive component in addition 
1 1 3  
Tab le 1 7 .  LSMEAN S  Nu tr i e n t  In take D i f fe rences by Ge nde r .  
Nu tr ien t  
Iron ( m g )  
Ca l c i um ( m g ) 
Vi t A ( I U ) 
Vi t C ( mg )  
Fo lac i n  ( ug )  
Sodi um ( m g ) 
lLSMEAN + SEM . 
2* = Change from 
s ign i f ican t :  p 
pr e- to 
< o . o s .  
Mal e s  Fe ma l e s  
n=S 3 n=S 6 
1 .  2 1 
* 2 
- 0 . 2 + - 3 . 1 + 1 .  3 - -
* 
2 2 2 + 7 7  - 1 5 7  + 8 8  - -
* 
1 2 44  + 5 8 4 - 1 2 7 2 + 6 6 9 - -
* 
3 5  + 1 2  9 + 1 4 - -
* 
6 3  + 2 6 - 5 8 + 3 0  - -
- 1 0 6  + 2 2 3 - 4 5 1 + 2 5 5  - -
pos t-a s se s sme n t  
1 1 4  
to the behavior change strategy , and one group serving as a 
control receiving no nutrition education. 
Hypothesis VI is rejected. Table 18 presents the test 
of model predictor variables on dietary component intake 
for the three groups--BC , BC+ , and control. Group had the 
strongest effect on change. The effect of group on 
nutrient intake is seen for the following nutrients/dietary 
components: energy , protein , calcium , v�tamin C ,  folacin , 
sodium , and fiber. Table 19 shows LSMEAN nutrient intake 
differences for the three groups. The effect of group can 
be explained by the decreases in nutrient intake by the 
control group for the following: energy , carbohydrate , 
protein , fat , iron , and sodium. For the control group , the 
differences in change in nutrient intake for energy , 
protein , fat , calcium , vitamin C ,  sodium , and fiber were 
greater than for either treatment group. For folacin , 
changes in intake for control and BC+ were different , but 
there was no difference in the change between the control 
and BC. 
The effect of group can be explained also by the 
positive changes in vitamin C and caffeine that occurred 
within both BC and BC+; vitamin C increased and caffeine 
decreased in these groups (Table 19). Positive changes in 
calcium and folacin , as well as in vitamin C and caffeine , 
occurred within the BC+ group (Table 19) . 
1 1 5  
Ta ble  1 8 . Te s t 1 o f  Hypo t he s i s  of  Mode l Pred i c to r  
Va r iab les  on  D i e tary Componen t  I n take f or  
Three Grou ps- -Be hav i o r  Change , Be hav i o r  
Change P l  u s ,  a nd  Co ntrol . 
D i e ta ry 
Componen t  
En ergy ( kcal ) 
Ca rbohyd rate ( g )  
Prote i n  ( g ) 
Fa t ( g )  
Iron ( m g )  
Ca l c i um ( m g )  
V i t A ( I U )  
V i t C ( mg )  
V i t s 1 2  ( ug )  
Fo lac i n  ( u g ) 
Sod i um ( mg )  
F i be r  ( m g )  
Cho le s te rol ( m g )  
Ca f fe ine ( m g )  
Grou p
2 
. 3 
3 . 1 7 4 . 0 45 0  
2 . 0 3  
. 1 3 4 6  
* 
3 . 6 6 
. 0 2 8 1  
2 . 9 5 
. 0 5 55 
2 . 0 4  
. 1 3 3 5  
* 
5 . 3 5 
. 0 0 5 7  
1 .  4 3  
. 2 4 3 2  
4 . 5 8 
• 0 1 1 7  
1 .  7 1  
. 1 8 4 1  
* 
3 . 1 6  
. 0 4 5 4  
• 
3 . 7 0 
. 0 2 7 0  
* 
3 .  4 1  
. 0 3 5 7  
1 .  2 6  
. 2 8 5 5  
1 .  4 0 
• 2 4 9 7 
Pred i c tor Va r iab les  
Schoo l 
( trea tme n t )  
. 1 3  
. 9 4 4 7 
. 3 9 
. 7 592  
. 4 4  
• 72 4 6  
. 1 4 
. 9 3 8 4  
* 
2 . 8 7 
• 0 38 4  
. 90 
. 4 4 0 7  
• 7 4  
. 5 29 4  
1 .  0 1  
. 3 8 8 8  
. 9 0 
. 4 4 2 7  
. 9 2 
• 4 3 19 
. 4 0 
. 7 5 5 9  
1 . 1 1 
• 3 4 8 6  
1 .  4 5  
. 2 306  
• 
4 . 1 4 
. 00 7 5  
1st a t i s t ica l  tes t --Analys i s  o f  Va r i ance . 
2To tal  numbe r i n  t hr ee grou ps = 1 5 9 .  
3F va l ue : • = p < 0 . 0 5 .  
4p va l ue . 
1 1 6  
Ge nde r 
. o o 
• 9 90 9  
. 0 5  
. 8 2 6 8  
. 0 1  
. 9 1 3 7 
. 1 0 
• 7 4 6 6 
. 0 8  
• 7 7 3 2  
3 . 4 9 
. 0 6 3 8  
3 . 1 3  
. 0 7 8 7  
. o o  
. 9 7 5 3  
1 .  6 1  
. 2 0 6 9  
. 7 3  
. 3 9 2 8  
. o o 
. 9 6 94 
1 .  0 5  
. 3 0 7 4  
1 . 3 4 
. 2 4 8 7  
. 0 6 
. 8 0 4 7  
.... .... 
Ta b le 1 9 . LSMEAN Nu tr i e n t I n take Di f fe re nces fo r Thr ee Grou ps- -Be hav io r  
Ch a nge , Be hav i o r  Ch a nge Plu s ,  a nd Co n trol . 
Di e ta ry 
Compo nen t 
Energy ( kc al )  
Ca rbohyd ra te ( g )  
Prote i n  ( g )  
Fa t ( g )  
I ron ( m g )  
Ca l c i um ( m g )  
V i t A ( I U )  
V i t C ( m g )  
V i t B 1 2  ( ug )  
Fo la c i n  ( ug ) 
Sod i um ( m g )  
F i be r  ( g )  
Cho le s te rol ( m g )  
Ca f fe i ne ( m g )  
lLSME AN ;-;EM . 
Be hav i o r  
Cha nge 
n = S l  -
- 6 4 + 9 6 l a  
- 2 0  + 1 3 
2 + 4a 
1 + 4a 
- 1 . 1  + . 8  
1 0 7 + 6 8a 
1 2 2 6  + 7 95 
2 4 + 1 oa * -
- . 2 2 + . 6 2 
3 + 2 2a b  
2 + 1 8  Sa 
• 8 7 + • 7 oa 
2 7  + 2 4  -
* - 1 2  + 6 
Be hav io r  
Ch a nge P l u s  
n = 5 8 
2 
- 6 1  + 9 0a 
- 1 7  + 1 3 
3 + 4a 
-0  + 4a 
• 5 + • 8 
1 7 6 + 6 4a * 
8 4 4  + 7 4 9  
2 4  + 9a * 
1 . 1 2 + . 5 9 
4 6  + 2 1a * 
- 7 3 + 1 7 4a 
1 .  2 8  + • 6 6a 
1 4  + 2 3 
* - 1 9 + 6 -
2 oi f fe re n t  le tte rs i n  row = s ign i f ica n t  d i f fe re nces amo ng grou ps :  
Con trol  
n = 5 0  
- 3 52 + 9 5  b*
3 
* - 5 1  + 1 3 
- 1 0  + 4
b* 
- 1 2  + 4
b* 
* - 1 . 8  + . 8  
- 1 16 + 6 7
b 
- 5 5 7 + 7 8 7  
- 1 2 + 1 0b 
- . 2 5 + . 6 2  
- 29 + 2 2b 
- 6 4 0  + 1 8 3 b* 
- 1 . 0 7 + . 6 9
b 
- 2 5  + 2 4  
- 6  + 6 
p � 0 . 0 5 .  
3 • = Ch a nge from pre- to pos t-a s se s sme n t  s i gn i f ic a n t  w i th i n  grou p :  p < 0 . 0 5 .  
An effect of school on change in two of the fourteen 
dietary components--iron and caffeine--was seen (Table 18). 
Hypothesis VII: There is no difference in food practices 
as measured by a written questionnaire among or within the 
three groups--BC, BC+, and control. 
Hypothesis V I I is rejected. An effect of group was 
seen in change in food practices. The BC+ group made 
positive changes from pre- to post-assessment. The degree 
of change differed from the control group but not the BC 
group; degree of change for BC and control was similar. 
Mean post-assessment scores of the three groups were 
similar. Mean scores on the pre/post administration of the 
P I  (test/retest reliability=.84) for the three groups are 
presented in Table 20. Differences in these scores 
presented as least-squares means are also given. 
Pre-assessment and post-assessment mean scores for all 
groups fell in the range of "sometimes true" as an overall 
picture of good food habits as depicted by this 
questionnaire. Pre- /post-assessment mean scores on P I  for 
each statement by group are given in Appendix J. The food 
practice statement with the highest ratings "almost always 
true" among all groups related to the practice of eating 
lunch. Two food practice items were consistently given a 
low rating "almost never true" by all groups having low 
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Ta b le 2 0 .  Me an Pr ac t ice  Scores 1 a nd D i f·fe rences from Pre-As se ssme nt  to 
Pos t-As se ssme nt a nd Amo ng Grou ps .  
Grou p 
Be hav ior  Ch ange 
Be hav ior  Ch ange Plu s  
Con trol 
n 
5 1 
5 8  
5 0  
r.:---Re sponse score s ranged from 1 
2 st a t i s tic a l te s t--Analys i s  o f  
Pre-As se s sme n t 
Score 
MEAN + SD 
3 . 2 9 + 0 . 5 7 
3 . 0 8 + 0 . 6 4 
3 . 2 8 + 0 . 5 1 -
Pos t-As se s sme n t  
Score 
MEAN + SD 
3 . 4 0 + 0 . 5 5 
3 . 2 9 + 0 . 5 9 
3 . 2 9 + 0 . 5 6 ----------
= neve r true to 5 = a lways true . 
Va r ia nce . 
D i  f fe re nce 2 
LSMEAN + S EM 
3 
0 . 0 7 + 0 . 0 6ab -
a * 4 0 . 2 1  + 0 . 0 5 
b 0 . 0 2 + a . a s 
� 
3Di f fe re n t  le tte rs i n  column represe n t  s ign i f icant  d i f fe re nces amo ng groups ; 
p < 0 . 0 5 .  
4 * = Ch ange f rom pre- to pos t-a sse s sme nt  s ign i f i c a n t  w i th i n  grou p ;  p < 0 . 0 5 .  
sugar snacks and weekly eating more fish and chicken than 
red meat. 
Hypothesis VI I I : There is no dif ference in change in 
knowledge as measured by a written questionnaire among or 
within the three groups--BC, BC+, and control. 
Hypothesis VI I I  is rejected. Results from the knowledge 
questionnaire (test/retest reliability=. 49) (Table 21) 
reveals an ef fect of group on knowledge. All three groups 
dif fered from one another as to the change in knowledge 
that occurred. Change in knowledge as reflected by 
differences in least-squares means from pre-assessment to 
post-assessment occurred in both BC and BC+ - groups. No 
change in knowledge from pre-assessment to post-assessment 
occurred in the control group. 
Hypothesis IX : There is no dif ference in change in 
attitudes as measured by a written questionnaire, among or 
within the three groups--BC, BC+, and control. 
Hypothesis IX is generally supported. An ef fect of 
school on Attitude factor 2, "Willing to Try New Foods" was 
observed (Table 22). LSMEAN attitude factor dif ferences 
presented in Table 23 reveal the only change in attitudes 
occurred in the control group for Attitude 2, "Willing to 
Try New Foods.·" 
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Tab le 2 1 . Mean Knowled ge Sc ores 1 a nd Di f fe rences f rom Pre-As sessment  to 
Pos t-As sessment a nd Amo ng Grou ps . 
Pre-As se s sment  Pos t-As sessment  
Di  f ference2 Score Score 
Grou p n MEAN + SD MEAN + SD LSMEAN + S EM -
Behav ior  Change 5 1  8 . 4 7  + 2 . 3 7 1 0 . 7 4  + 2 . 5 4 2 . 4 6  + 0 . 4 4  a - -
3* 4 
Be hav i o r  Change Plu s  5 8  8 . 6 2 + 2 . 1 8 1 3 . 6 6  + 3 . 2 8 5 . 3 4 + 0 . 4 1 b
* - - -
Con trol 5 0  9 . 7 6  + 2 . 2 3 9 . 7 4 + 2 . 5 1 0 . 0 6 + 0 . 4 2 - - -
!Pos s ib le score = 2· 5  
2 st a t i s tical tes t--Analys i s  o f  Va riance . 
� 
� 3oi f fe rent le tters i n  column represen t  s ign i f ic a n t  d i f fe rences be tween groups ;  
p < 0 . 0 5 .  
4 * = Change from pre- to pos t-as ses sment s ign i f ic a n t  w i t h i n  group ; p < 0 . 0 5 .  
C 
Tab le 2 2 .  Te s t 1 o f  Hypot hes is  o f  Model Pred i c to r  Va r i ables 
on  Di f ference in At t i tude Fa c to rs from 
Pre-As sessment  to Pos t-As sessment  fo r Three 
Groups- -Behav io r Change ,  Behav i o r  Change P l u s ,  
a nd Co n trol . 
Pred i c to r  
1
2 Va r i ab le At t i tude At t i tude 2 At t i tude 3 At t i tude 
Trea tme n t  . 903 1 . 4 4  1 .  7 8  1 .  6 9  
. 4 8 0 7 4 . 2 1 2 3  . 1 19 3  . 1 4 09 
* 
S cho ol 1 .  7 0  2 . 6 5  1 .  4 6 1 .  2 5 
. 1 2 3 8  . 0 1 7 9  . 1 9 4 0 • 2 8 61 
Gender . 0 5 . 5 9 . 6 3 . 1 7 
• 8 2 4 6 . 4 4 4 2 • 4 29 4 . 6 8 2 9 
Trea tment  . 2 4 1 .  5 1 1 .  3 8  . 1 7 
by Gende·r . 9 4 6 4 . 1 8 83 . 2 3 3 9  • 9 72 3 
1sta t i s t ical tes t--Analys is  of  Va r iance . 
2At t i tudes : 1 . No S i mple So lut io n :  2 . Wi l li ng to Try New 
Foods : 3 .  I n teres ted , Wi l l  Use Nu tr i t ion Kn ow led ge : 
4 . Concerned abou t  Nu tr i t ion . 
3F va l ue : * = p < 0 . 0 5 .  
4 p va l ue .  
1 22 
4 
Tab le 2 3 . LSMEAN At ti tude Fa c to r  Di f fe rences for  Three Grou ps- -Be hav ior  Ch ange , 
Be hav i o r  Cha nge Plu s ,  a nd Co n trol . 
Di f fe rences! LSMEAN + S EM 
Grou p At ti tude 12 At t i tude 2 At t i tude 3 At t i tude 4 -
Be hav ior  Cha nge - . 0 6 + . 1 6 · . 0 3 + . 1 4  . 1 8 + . 1 5 . 2 9 + . 1 9 - -
Be hav ior  Ch ange Plu s . 1 4 + . 1 5 - . 1 7 + . 1 3 . 0 9 + . 1 4 . 2 1 + . 1 8 - - -
* 3 
Co n trol - . 1 2  + . 1 5 . 3 2 + . 1 3 . 1 3 + . 1 4 - . 3 5 + . 1 8 - -
!St a t i s t ical  tes t--Analys i s  of Va r iance . 
2At t i tude s :  1 .  No S imple So lu t ion ; 2 .  Wi l l i ng to Try New Fo ods ; 3 . I n te res ted ,  
Wi l i  Use Nu tr i t ion Knowled ge ; 4 .  Conce rned abou t  Nutr i t io n .  
� 3* = Change from pre- to pos t-a s se s sme nt  s ign i f icant  w i th i n  grou p ;  p < 0 . 0 5 .  
(..A) 
Results from numer1c summing of items on attitude 
instrument (test/retest reliability= . 74) follow . 
Pre-assessment and post-assessment mean scores for all 
groups fell in the range of "uncertain" (range=strongly 
agree to strongly d�sagree) for an overall picture of 
adolescents' attitudes toward nutrition as depicted by this 
questionnaire. Pre-assessment and post-assessment mean 
scores on AI  for each s tatement by group are given in 
Appendix K. Most positive attitudes across groups related 
to the attitudes that nutrition is important, concern about 
foods eaten even if taking vitamins, and concern for 
nutrition even if drinking milk. The most negative 
attitudes acro�s groups related to choosing a food because 
it is "good for you" or tasting foods similar to a disliked 
food . 
Results of the Rating Instruments 
Results from the rating instruments for the two 
treatment groups--BC and BC+--are presented in Table 24 . 
The overall mean scores 3 . 75 ( BC) and 3 . 62 ( BC+), when 
S=very helpful, indicates adolescents perceived the 
strategy as generally helpful in making changes in nutrient 
intake. Components of the behavior change strategy 
perceived most helpful by both groups included keeping food 
records, applying the computer analysis to personal 
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. Tab le 2 4 .  Ra t i ng Ins trume nt : Me an Score s  by Fac i l i ta t i ng Ac t iv i ty fo r Two 
Trea tme nt Grou ps- -Be hav i o r  Change a nd Be hav io r  Change Pl u s .  
Fa c i l i ta t i ng Ac t iv i ty 2 
1 .  Ke epi ng food records  of  you r  own food i n take 
2 . Us i ng own nu tr ien t a nalys i s  to  unde rs tand 
a nd eva lua te your pe rso nal fo od i ntake 
* 3 .  Le arn i ng to se lect  k i nd s  a nd qua n t i t i e s  o f  
fo ods to me e t  the RDA , a s  you d id o n  t he 
wo rk she e t  Improv i ng My D i e t  
* 4 .  V ide o s how i ng heal t h  c onseq ue nces o f  
d i f fe rent  e at i ng s ty l e s  a nd ways o f  e a t i ng 
to de crease r is k  of  l i fe s ty l e  d i se a se s ,  
s uch a s  ca ncer a nd he art  di se a se 
* 5 .  Te acher  demo ns tra t io n  a nd t a s te-tes t i ng 
of  se lected heal t h-promo t i ng foods  
* 6 .  Le arn ing ab ou t the rela tions h i p be twe en 
teen growt h a nd nu tr ien t n eeds 
* 7 .  F i lms tr ip show ing how l i fe s ty l e s  s uch a s  
fam i ly e a t i ng pa tte rns , bu sy schedu l e s , a nd 
emo t iona l  factors ca n i nf lue nce e a t i ng hab i ts 
8 .  Us ing the Ma tr ix  Madn e s s  wo rks hee t a nd 
look i ng a t  ca tego ries  t ha t  a f fe c t e a t i ng 
be hav ior ,  such a s  t ime o f  da y ,  fe el i ng s , 
pl ac e , a nd who pr epa red fo od 
Me an  Score 
Be hav i o r  
Change 
4 . 1 0 
4 . 1 0 
3 . 3 3 
Be hav i o r  
Cha nge Plu s  
3 . 7 5  
3 . 8 8 
3 . 8 9 
3 . 7 0 
4 . 0 0 
3 .  7 5  
3 . 5 5 
3 . 2 1 
..... 
N 
CJ\ 
.Table 2 4 ( c on t inued ) 
Fa c i l i tat i ng Ac t iv i ty 2 
9 .  Us i ng Dec i s ion Ma k i ng Sheet to ma ke dec i s ions 
to ch ange food-rela ted behav i o r  ba sed o n  
benef i ts a nd cos ts o f  d i f fe ren t so lu t ions 
1 0 .  Ac tual ly implemen t i ng t he so lu t ions you 
selec ted fo r ma k i ng ch anges i n  food-
rel a ted behav ior 
1 1 .  Us ing GSA Ca lenda r to implement  so lu t ions 
1 2 . Us ing t he Des ire to Relapse/Des ire to 
Con t i nue wo rksheet to mo n i to r  t he solu t ions 
you selected 
1 3 .  Us i ng t he Eval ua tion  Fo rm to evalua te 
your s uc ces ses and fa ilures 
1 4 .  Be i ng i n  a c lass  s truc tured w i th fo l low­
up sess ions ( c lass da ys sepa ra ted from 
each other ) 
Mea n  Score 
Be hav i o r  
Cha nge 
3 . 7 8 
3 . 8 8 
3 . 5 9 
3 . 1 3 
3 . 6 6 
3 . 9 4 
Be hav i o r  
Change Plu s 
3 . 5 2 
3 . 7 2 
3 . 5 5 
3 . 1 3 
3 . 5 7 
3 . 4 5  
!Re sponse scores ra nged from 1 = ve ry unhelp ful  to 5 = very hel p f ul . 
2* i nd i c a tes fac i l i tat i ng ac t iv i ty not pa rt o f  Behav io r Change trea tment  grou p .  
nutrient intake, implementing solutions and participating 
in follow-up classes. Activities included in the cognitive 
component received high ratings by the BC+ group, 
indicating these activities were perceived as helpful in 
making changes. Activities included the taste-testing 
demonstration and learning to select kinds and quantities 
of food to meet the RDA. The taste-tasting demonstration 
was part of the lesson, developed exclusively for the BC+ 
unit, entitled "Compare diet to dietary guidelines" 
(Appendix C). Included in the lesson were a video, 
focusing on the relationship between lifestyle diseases and 
food choices, class discussion, and taste-tasting of ways 
to modify the diet in fat, sugar, salt, and fiber. 
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CHAPTER V 
DISCUSSION 
Positive behavior change, as measured by increased 
intake of specific nutrients, . did occur for the majority of 
adolescents who participated in the behavior change 
strategy. This is unlike most school-based nutrition 
education programs in the past that have documented little 
or no change in behavior (15, 40). 
This study showed that when adolescents set a goal to 
improve �he intake of a specific nutrient, change in 
food-related behavior does occur. Goal setting proved to be 
an important concept to the success of the strategy. Goal 
setting to enhance performance has been used in other 
disciplines (32) but has been used very little in the area 
of nutrition. Coates (37) mentioned using goal setting in 
a strategy designed to help adolescents decrease use of 
salty snacks. However, he did not acknowledge an effect of 
goal setting as was evident in the present study. 
Because it has been reported that performance is higher 
when specific, hard to reach goals are set (32, 33), for 
future programs this researcher recommends using the RDA in 
the goal statement. Thus, instead of the goal being "to 
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improve calcium intake, " the goal wou�d be "to meet the RDA 
of 1200 mg each day. " Such a goal might be met by 
developing a series of subgoals. This idea is in keeping 
with the basic intent of the behavior change strategy which 
is for adolescents to apply the strategy to problem 
nutrients, one by one and to achieve success (increased 
intake) before choosing another problem nutrient. 
Gender was shown to be related to change. Males 
increased nutrient intake across the target nutrients more 
consistently than females. This researcher emphasized food 
substitutions, not additions in many cases. However, the 
concept of improving one ' s  diet, except in the case of 
sodium and fat content, may be interpreted as eating . more 
food. This concept would seem to have more appeal to 
males, who desire to be big, tall, and muscular, than to 
females. Females ' concept of growth and development has a 
lot to do with body shape, which is not associated with 
eating more food. 
Gender differences in food intake have been reported 
previously. Woodward (59) found that males ate more food 
than females, including more milk, potatoes, bread, cereal, 
and red meat. Burdine et al. (64) reported similar 
findings. Males in their study selected more healthful 
foods, including peanut butter, milk, and cereals. 
No effect on change in nutrient intake was seen by 
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either nutrition knowledge or attitudes . Douglas and 
Douglas (86 ) found no relationship · between nutrition 
knowledge and food practices when investigating male and 
female high school athletes . Salvetti and Skinner (91 )  
found no relationship between nutrition knowledge and 
dietary scores , however they did found a correlation 
between attitudes and dietary scores . Whatever the 
relationships may be for this group , and it may wel l  be a 
fluid conne�tion , the present study clearly shows that for 
change to occur , the maj or focus must be on behavior 
change . 
The model developed in this study to test the effect of 
selected variables on change explained a high percentage of 
the variability that occurred in nutrient intake . R2 
values for two of the nutrients--folacin and calcium-­
exceeded 0 . 50 . 
Results from the present study are similar to those 
reported by Howison et al . (38 ) . They implemented a 
strategy at the fi fth grade level that included having 
students keep food records , identify the "most neglected" 
food group , and develop specific , written plans to better 
meet serving recommendations . Although the researchers did 
not identify the goal setting process as such , the concept 
was quite similar to the present study . A focus on 
increasing servings from the Four Food Groups is 
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appropriate for a behavior-based intervention program at 
the elementary school level. However, the more 
sophisticated approach of a nutrient-based focus is 
desirable at the high school level in order to override 
students' desensitization to the Four Food Groups, the 
basis for nutrition units during the elementary school 
years (98) . 
A drawback of a nutrient-based program is the need for 
availability of computers, software, and technical 
knowledge of computers. Also, classroom teachers must have 
knowledge of how to collect, analy ze, and interpret dietary 
data. 
In regard to testing this model, determining the 
importance to the strategy of each of the fundamental 
concepts (personalization, goal setting, self-management, 
implementation, structured feedback, and structured 
self-evaluation) was beyond the scope of this study. 
However, consistent mean scores between each item on the 
Rating Instrument suggest that concepts are approximately 
equal in importance to the success of the strategy. In 
other words, the strategy appears to be a package deal. 
There is no evidence that the strategy would be 
strengthened by removal of any concept or that success can 
be attributed primarily to one or two components. 
Streamlining the self-management process to eliminate 
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some of the paperwork would be desirable because 
adolescents completed many written exercises. However, it 
is important, as one is learning this process, to go 
carefully through each stage . Translating thoughts into 
concrete, written statements or solutions is valuable . 
The data for the two treatment groups--BC and BC+--were 
analyzed differently from past projects in which nutrient 
gains were studied . Only those nutrients selected as goal 
nutrients were analyzed for pre- /post-assessment 
differences . When total group is analyzed for change on 
various nutrients, the effect of individuals making changes 
for specific nutrients, which may cause alterations in 
other nutrients ; may not be seen . For example, adolescents 
may increase vitamin C and in the process reduce iron 
intake; others may increase iron and decrease vitamin C .  
The end result when looking at change in total group, 
instead of by individual goals, is to see no change. 
Several interrelationships between nutrients were seen. 
Adolescents with calcium as a nutrient goal increased 
vitamin A, and somewhat surprisingly, vitamin C, as well as 
calcium . Vitamin A goal setters increased dietary sodium, 
indicating they were choosing dairy products to increase 
vitamin A .  Setting a goal to decrease sodium intake 
appeared to have a negative effect on the intake of other 
nutrients . No firm conclusions can be drawn because only 
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13  adolescents set this goal. However, these 13 
adolescents who at pre-assessment test had nutrient levels 
that met or exceeded the RDA, decreased food sources of 
calcium, iron, vitamin A, and folacin in the process of 
successfully reducing sodium. The indication is that 
adolescents who choose this goal should be monitored very 
closely. If salt were the main flavoring in the diet and 
adolescents were restricting salt too quickly, �he 
"tastelessness" of food could cause reduced intake or a 
substitution of other foods with high taste satisfaction 
(i.e., sweets), which could maintain ·calorie intake, while 
decreasing nutrient intake. 
When the .control group was included in the _analysis, an 
effect of treatment on change in nutrient intake was ·seen. 
The decrease in nutrient intake by the control group may be 
explained by the adolescents becoming sensitive to food 
intake in the process of writing down intake. Another 
possible explanation is inconsistency in record keeping. 
However, a check of food records revealed nothing 
particularly suspicious, such as obvious omissions. 
As stated previously, the purpose of the control group 
was to monitor the environment for influences on food 
intake so that changes in nutrient intake in the treatment 
groups could be attributed to something other than the 
behavior change strategy. Based on findings from the 
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control group, no positive influence on adolescent food 
intake within the environment occurred during the course of 
the study. 
In addressing the results of the the PAK Instrument, 
several comments are appropriate. Knowledge gains (or lack 
of gain in control group) were as expected because the BC+ 
group, which received the cognitive component made the 
greatest gain in knowledge, followed by the BC  group. 
An interesting finding was the increase in food 
practices, as measured by PI, for the BC+ group, but not 
for the BC group (or control). The cognitive component 
included several activities structured around the Dietary 
Guidelines, including a video and taste-testing of foods to 
meet the recommendations of the Dietary Guidelines. As 
stated previously, P.I  was designed around the Dietary 
Guidelines. Perhaps, these cognitive-based activities had 
an influence on behavior change in the BC+ group. 
The finding of no change in attitudes for any group was 
not surprising since there was no direct emphasis on 
attitudes in this study. While attitudes may have been 
affected, the time span was short and subtle changes, if 
they occurred, were not detected. 
The reliabilities of the instruments were good, except 
for the knowledge instrument (.49). Scores for the control 
group (for which test/retest reliabilities were generated) 
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ranged from 4-16 on the pretest and 6-16 on the posttest 
(possible score = 25). There was essentially no change in 
range of scores from pretest to posttest. The range of 
scores is not as wide as would be desirable. The term 
applied to this condition is "restriction of range. " When 
this occurs , it can account for lack of high reliability. 
Minimal knowledge (low mean scores) also contributes to low 
test reliability (136). 
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CHAPTER VI 
LIMITATIONS 
One of the limitations inherent in this study is that 
it relied on self-reported data. No attempt was made to 
confirm the legitimacy of the adolescents' food records by 
such methods as observation of eating occasions. However , 
food records were examined , and only one food record was 
deleted from the study because the truthfulness of 
reporting was suspect. 
Another limitation of some concern is that many 
students in this study were willing to do only minimal work 
at home. Classroom teachers confirmed this . This finding 
may vary in other setting; however , the lack of complete 
student participation should be addressed . While it is 
unrealistic to assume all adolescents will be willing to 
change food-related behavior or have the interest and 
motivation to follow through with the behavior change 
strategy , making the environment as conducive as possible 
to partic ipation is the teacher's obligation. One method 
that may facilitate this is using a food recall method 
instead of food records for pre- /post-assessment 
evaluations . If food recalls were done in class over a 
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period of three days , teachers would not have to rely on 
students returning food records. Food recalls could be 
done on three consecutive days or over a period of several 
weeks , which could increase representativeness of food 
recalls� 
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CHAPTER . VII 
SUMMARY 
Adolescents in a secondary classroom setting were the 
target population for a nutrition education intervention 
strategy designed to promote behavior change. The study 
design included three groups : 1) one group (n= S l; mean 
age= l S. 1) received a behavior change strategy developed 
specifically for adolescents (BC); 2) one group (n=58; mean 
age=14. 9) received the identical strategy plus a cognitive 
component (BC+); and 3) one group (n= SO; mean age= 15. 3) 
served as the control and received no nutrition education 
during the intervention phase (C). Evaluation instruments 
included pre- /post-assessment three-day food records and a 
pre- /post-assessment written questionnaire including 
general food practices, attitudes, and knowledge. 
A random sample was drawn from schools within a 30 mile 
radius of Knoxville, Tennessee. Schools were separated by 
socioeconomic status prior to sample selection. Six 
schools, two classes in each school, participated in the 
study. For representiveness, required classes were 
chosen--health for the treatment groups and non-health for 
control group. 
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Basis concepts of 
. the behavior change strategy 
included: 1) personalization, which was accomplished by 
adolescents looking at their own food intake; 2) goal 
setting, which involved adolescents setting a goal for 
nutrient improvement based on a nutrient analysis computer 
printout; 3) self-management, which involved learning 
skills for dietary change; 4) self-implementation, which 
involved adolescents carrying out a plan of action for 
nutrient improvement; S) structured feedback, which 
involved teacher involvement and instructional materials 
designed to give knowledge of progress; and 6) structured 
self-evaluation, which involved a systematic approach for 
revision of plans based on successes and failures of prior 
plans. Feedback and follow-up sessions were separated in 
time from the rest of the unit �o allow adolescents to 
implement plans on their own. 
The cognitive component, added to the behavior change 
strategy, included the use of a variety of teaching 
techniques and instructional activities. These included 
the use of a filmstrip, video, lecture, and game. In 
addition, taste-tasting, worksheets, and discussions were 
incorporated to present topics related to the RDA, 
lifestyle diseases, relationship of nutrient needs to 
adolescent growth/development, and lifestyle factors 
affecting nutrient intake. 
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To test for changes in nutrient intake for the two 
treatment groups, analysis by nutrient goal (selected by 
adolescent) was conducted. Analysis of differences in 
nutrient intake for the two treatment groups revealed 
increases in calcium, vitamin A, and vitamin C. Sodium 
intake decreased, as appropriate for that goal. Setting a 
goal for a specific nutrient had the strongest effect on 
difference in change in nutrient intake. Gender had the 
next most consistent effect on change. Males increased 
nutrient intake more than females. No effect of 
treatment--Behavior Change or Behavior Change Plus--was 
seen. 
Food practice scores, as as�ess�d by the written 
questionnaire, increased from pre-assessment to post­
assessment for the BC+ group only. Changes in food 
practice scores for BC and BC+, and BC and C did not 
differ ; changes in BC+ were greater than C. Knowledge 
increased pre- to post-assessment for both the BC and BC+ 
groups. All three groups differed in change in knowledge. 
BC+ had greater gains than BC ; BC had greater gains than C, 
which had no change in knowledge. No change difference in 
attitudes was seen, either among or within groups. 
Adolescents in the treatment groups rated the 
facilitating activities composing the behavior change 
�trategy. Activities perceived most helpful in 
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contributing to change included: 1) keeping food records ; 
2) assessing personal nutrient intake . using the nutrient 
analysis print out ; 3) implementing a plan of action ; and 
4) participating in the follow-up classes. 
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APPENDIXES 
APPENDIX A 
SELF-MANAGEMENT INSTRUCTIONAL MATERIALS 
40 Po ints 
Name 
Scho�o""'I
-------------------
Oate 
Peri-ad�
-------------------
MATRIX MADNESS 
I .  Use your Food Record Form to sel ect 3 food sources of the nutri ent you are 
improv i ng i n  your diet .  
I I .  Fi l l  i n  the headings for each matrix ,  a s  s l eepy ; hungry ,  starved , and ti red for 
'! Fee l i ngs Before Eati ng 11 • 
I I I .  Mark the appropri ate s quare indicating when you a te each food . 
EXAMPLE :  
Nutri ent Sel ected �� � 
Good Food Sources 1 )  (!� 
Food Sources 
Tota l 
2 )  44arf'P4:uz 41 ; 
3 ) � 
1 5 9  
1 
Nu tri ent Sel ected 
Good Food Sou rces ____ _ 
Food Sources 
To ta l 
Food  Sources 
To ta 1 
Food  Sources 
To ta 1 
2 )  ____________ ____ 
3 )  ____ ��� 
I 1 1 me -6-8: ::::::  1 9- 10 :5::: i l l - 1 : ::: ::: I 2-'1 : : ::: 1  ::: - 1 : ::: ::: t  8- > 
I I . I ·1 I I 
I I I I I ,I 
I I I I I I 
I I I I I I 
I r ee 1 1 nas Be rore c � t , na I I I 
I I I 
I I I 
I I I I 
I I . I I 
Who a te w t tn  Y ou 
I I I 
I I I 
I I . I 
I I I 
I I l 
1 6 0  
1fo ta l 
I 
I 
I 
I 
I I O ta I 
I fo ta t 
Food Sou rces . 
Total 
Food Sources 
Tota l 
Food Sour-ces I 
I 
I 
I 
Total I 
Food  Sou r-ce s 
Total 
ree 1 1 nas Arter tati na 
I I 
I I 
I I 
I I 
t t 
ace  
I 
I 
I 
I 
' 
�na e we�e Y ou Oo 1 no 
I I I 
I 
I 
I 
I 
Who P re!Ja rea 
I 
I 
I 
I 
I 
1 6 1  
I I O ta I 
I . 
I 1 1 o ta , 
I I 
I I 
I I 
I I 
I I I O ta I 
I ·  I 
I I 
I I 
t I 
I l O ta I 
SO po i nts 
Name ---------
SU"4ARY QUESTIONS 
Time 
When are you eati ng foods h i gh i n  the nutri ent you sel ected? 
When you consider •rime• , how cou l d  you i mprove your food i ntake ? 
Feel ings Before Eating 
What  are your feel ings before you are eati ng foods h igh i n  the nutri ent you 
selected ? 
When you cons i der •feel ings Before Eating• , how cou l d  you improve you food 
i ntake ?  
1 6 2  
Who A te Wi th You 
Who are the people who a te wi th you when eat ing foods h i gh in the se l ected 
nutri en t ?  
When you cons ider •who Ate Wi th You• , how cou l d  you improve your food in take ? 
Feel i ngs After Eati ng 
What are your fee l i ngs after eati ng foods h i gh i n  the nutri ent you se l ected? 
When you consi der •Feel ings After Eating• , how cou l d  you improve your food 
i ntake ? 
Place 
Where a re the p l aces you a re eati ng foods h i gh i n  the nutri ent you sel ected ? 
1 6 3  
When you con s i der ·Place • ,  how cou ld  you improve your food i n take ? 
Wh"t Vere You 0o;ng 
What were you doing when eati ng foods high i n  the nutri ent you se l ected ? 
When you cons i der •llhat You Were Doing• , how cou l d  you improve your food 
i n take? 
Who Prepared 
Who prepa red the foods you a te wh ich were h igh i n  the nutri ent you se lected ? 
When you cons i der •Who Prepared• the food , how cou l d  you improve your food 
i ntake ? 
1 6 4  
DECISION MAKING SHEET 
Rat i ng 
Benefit  1-10 
Potenti al  Sol uti ons + 
I 
I 
1 6 5  
4 0  po i n ts 
Name 
Nutr-:-i e-n-:-t-:S:-e"'l"l e-c�t-e-:-d
------
--� 
Peri od --------------
Ra ti ng 
Cost 1-10 Net - Benefi t 
I 
� °' °' 
GSA CALENDER 
Goa 1 (  s ) :  
Solutions 
I 
50 Poi n t s  
Name 
Schoo--1
-------------� 
Da te 
Per1,_o_a------------
-
EVALUATION FORM 
Successes Fa i l ures/probl ems 
1 6 7  
20 po i n ts 
Name 
Nutri-en-t
-....
Se
_,
1
,....
e-c-te-d
--
--
----
� 
Peri od ________________ � 
Sol uti ons 
What Preceded Des i re 
Des i re 
2 5  Po i n t s  
Name 
Scho-o ... 1 -----------
--­
Da te 
Peri·-oa----------
-
Monitor Desire to relapse /Desire to Continue 
Desi re What Fol l owed Des i re 
Benefi t Ra ti ng Cost Ra ti ng Net 
1- 10  1 - 1 0  Benefi ts -
1 6 8  
APPENDIX B 
NUTRIENT CHECKLISTS 
Food 
Beef . Pork 
L i ver 
Ch i cken , Tuna 
Egg 
Ory beans 
Greens 
Broccol i 
Dr i ed fru i t  
Watermel on 
Bread 
Pasta 
Cooki es 
Cereal 
Nuts 
P i zza 
How do you rate? 
Score : 
100 
66-99 
Be l ow 66 
Amount 
You i 
Ate 
. 
! . 
• • . � . 
i . 
; 
I 
f 
� . 
• 
• 
'I . 
1 
! . 
! 
Great ! 
Careful ! 
I ron Checkl i st 
Typica l  No . 
Servi ng = Of 
S i ze Servi ngs 
3 oz . = 
3 oz = 
3 oz . = 
1 = 
1 cup = 
1 cup = 
1/2 cup = 
1/4 cup = 
4x8" wedge= 
1 sl i ce = 
1/2 cup = 
z = 
l cup = 
1/2 cup = 
4 3/4 11 sl i ce 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
X 
Fo'r foods not 
I ron 
Poi nts = 
Per 
Serv i ng 
13 = 
4Z = 
7 = 
4 = 
Z7 = 
Z4 = 
7 = 
7 = 
11  = 
4 = 
.,, = 
4 = 
24 = 
9 = 
6 = 
l i sted add 
Grand Total 
You are getti ng 1001 of the RDA for i ron . 
Check your dai l y  food cho i ces . 
Total 
I ron 
Poi nts 
.Ji_ 
Oops ! Maj or troubl e .  Concentrate o n  choosi ng i ron-r i ch 
foods . 
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Food 
Cottage 
Cheese 
Cheese 
Yogurt 
Mi l k  
I ce Cream 
Salmon , 
canned/bones 
P i zza 
Macaroni /  
Cheese 
Canned 
Homemade 
Baked Beans 
Greens 
Fo.rtifi ed 
foods 
Amount 
You 
Ate 
Total cereal , 
f 
; . .. 
; 
t 
.. • 
t 
Cal c i um Checkl i st 
Typi ca 1 No . . x 
Servi ng =Of 
S i ze Servi ngs 
1/2 cup =---
1 oz . =---
8 oz . = __ _ 
1 cup =---
1 cup =---
3 oz . = __ _ 
X 
X 
X 
X 
X 
X 
4 3/4 " s l i c e __ X 
1 cup = X 
1 cup =---- X 
1 cup =---- X 
1 cup =---- X 
Cal c i um 
Poi nts 
Per 
Servi ngs 
5 
18 
25 
25 
15 
15 
8 
7 
12 
8 
15 
=Tota l 
Cal c i um 
Poi nts 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
1/2 c .  mi l k -� , 1 cup =--- X 22 = 
Orange ju i ce 
wi th added 
cal ci um i 3/4 cup =---- X 17  = 
How do you rate? 
Score: 
100 
66-99 
below 66 
For foods not 1 i sted add ___ zs _____ _ 
Grand Total 
Great ! You are gett i ng 100\ of the ROA for ca l c i um .  
Careful ! Check Your da i l y food choi ces . 
Oops ! Major troubl e .  Concentrate on choos i ng cal c i um 
r i ch foods . 
1 7 1  
Vi tami n A Check l i st 
Food Amount Typi cal No . V i tami n A =Tota l 
You ;. Servi ng = Of X Po i nts Vi tami n A 
Ate S i ze Serv i ngs Per Poi nts 
Servi ng 
Bo s G i r l s  
Cheese + l ·OZ . = X 7. 9 = 
Mi l k  • l cup = X 15  18 = 
Ice Cream i, l cup = X 15  18 = 
Egg ;. 1 = X 7 9 = 
Margari ne ,  
butter 1' l T .  = X 15  18 = 
Li ver . 3 oz . = X 1400 1700 = 
Apr1 cots , 
dri ed i 1/2 cup = X 37 45 = 
Watermel on ; 4x811 = X 26 32 = 
Cante l oupe 1' 1/4 = X 44 54 = 
Dry cereal 1' l Cl.iP = X 44 54 = 
Broccol i  • 1/2 cup = X 44 54 = 
Carrots t l = X 203 250 = 
Greens T l cup = X 126 154 = 
Spi nach 
fresh ;. 1 cup = X 44 54 = 
Sweet potato 1' l = X 107 132 = 
P i zza \ 4 3/4" s l i ce X 4 5 = --
For foods not l i sted add 20 
--------
Grand Total 
How do You rate? 
Score : 
100 Great ! You are gett i ng 100\ of the RDA for v i tami n A .  
66-99 Careful ! Check Your dai l y  food cho i ces . 
Be l ow 66 Oops ! Major troub l e . Concentrate on choos i ng vi tami n A 
r i ch foods . 
1 7 2  
Vi tami n C Checkl i st 
Food Amount 
• 
Typi cal No . X Vi tami n C = Total 
You Serv i ng = Of Po i nts Vi tami n C 
Ate S i ze Servi ngs Per Poi nts 
Servi ngs 
Asparagus • 1/2 cup = X 33 = r 
Broccol i • 1/2 cup = X 104 = • 
Bruss1l s Sprouts_ • 1/2 cup = X 112 = r 
Cabbage • 1/2 cup = X 34 = • 
Cantal oupe ' 1/8 mel on = X 76 = 
Cau 1 1  f1 ower • 1/2 cup = X 65 = I 
Grapefrui t  1/2-1/2 cup = X 74 = 
Greens 1/2 cup = X 62 = 
Green Pepper 1/4 pod = X 34 = 
Okra 10 pods = X 35 = 
. Ot'ange 1-1/2 cup = X 104 = 
Potatoes 1/2 cup = X 52 
1 baked 
Strawberri es I 1/2 cup = X 74 = 
Touto I 1 = X 47 = 
Watermel on • 4 "  X 8"  = X 50 = i 
For foods not l i sted add 20 
-------------
Grand Total 
How do you rate? 
Score : 
100 Great ! You are getti ng 100\ of the ROA for vi tami n C. 
66-99 Careful ! Check Your dai l y  food choi ces . 
bel ow 66 Oops ! Major  troubl e .  Concentrate on choosi ng v i tami n C 
ri ch foods . 
17 3 
Food 
Asparagus 
Beans , dry 
Amount 
You 
Ate 
Bl ack eyed peas 
Broccol i /Brussel s 
Sprouts 
�� 
Cereal , dry 
forti f i ed 
Corn 
Green Peas 
Greens 
L ima Beans 
Li ver 
Orange j u i ce 
Pi neappl e 
j uke 
Sunfl ower seeds 
. • 
! • 
I 
' 
• 
1 
I 
• 
1 
I • 
• 
I • 
• 
1 
f 
J • 
Fol ac i n  Check l i st 
Typi cal 
Serv i ng 
Si ze 
1/2 cup 
l cup 
1 cup 
1/2 cup 
l cup 
No . X 
= Of 
Servi ngs 
= 
= 
= 
= 
= 
X 
X 
X 
X 
X 
1 ear/1/2 cup=��- X 
X 
X 
X 
X 
X 
X 
1/2 cup 
l cup 
1/2 cup 
3 oz . 
1/2 cup 
1/2 cup 
1/4 cup 
= 
= 
= 
: 
= 
= 
= X 
Fol ac i n  
Poi nts 
Per 
Serv i ngs 
18 
22 
20 
12 
27 
17 
14 
28 
13 
30 
13 
1 · 
21 
= Total 
Fo l ac i n  
Poi nts 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
= 
For foods not l i sted add �--2_0 ____ __ 
How do you rate? 
Score : 
100 
66·99 
be l ow 66 
Grand Total 
Great ! You are getti ng lOQax. of the ROA for fo l ac i n .  
Carefu l ! Check Your da i l y  food cho i ces . 
Oops ! Maj or troub l e .  Concentrate on choos i ng fo l ac i n  
ri ch foods . 
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APPENDIX C 
INSTRUCTIONAL FORMATS 
INSTRUMENTAL FORMATS 
FOR 
BEHAVIOR CHANGE PLUS 
INSTRUCTIONAL FORMAT 
Les son Plan Ti tle : 
Pre tes t '  
Subj ec t : Nutri tion 
Grade : 10 How to comple te food record form 
As sessmen t of PAK 
Day : Sep t .  4 Time : Name : BC+ 
I .  Long range un i t  goals : 
Goa l I :  Under standing the relat ionship of nu tri t ion 
to hea l t h .  
Goa l I I : Unders tand the relat ionship  be tween ind ividual and 
environmen ta l charac ter i s t ic s , and f ood rela ted 
behavior . 
Goa l I I I : Unders tand the physical and chemica l  proper ties 
o f  food . 
Goa l IV : Unders tand the na ture and means for reso lu t ion of  
food and nutri tion related concerns . 
I I . Ins truc tional obj ec tives : 
S tuden ts  wil l :  
know how to use food record form to lis t foods , descrip­
t ion & amoun t ,  for 3 day per iod ( Friday , Sa turday , 
Monday ) 
know how to use food record form to mon i tor s i tua tions 
surrounding each ea t ing occas ion 
demons trate nu trit ion knowledge , a t t i tude , and food 
prac t ices 
I I I . Se t :  In teres t in teenage nu t�i t ion educa t ion 
IV . Ins truc t ion : 
1 .  Introduct ion 
2 .  Give pre tes t 
3 .  Exp lain f ood record form 
emphas ize  accuracy , comple tene s s  
use Ins truc t ions f o r  Record o f  Food eaten 
4 .  Explain le t ters o f  consent 
5 .  En tertain que s t ions/discuss ion 
VI . Closure : 
As s ign food record form 
Give da te to be re turned 
Handou ts : Food record forms , Ins truc t ions for Record of Food Ea ten , 
PAK Ins trumen t 
1 7 7  
Subj ec t :  Nu t r i tion 
Grade : 1 0  
INSTRUCTIONAL FORMAT 
Les son Plan Ti t l e : 
Day : Oc t 2 7  Time : 
I .  Long  range uni t  goals : 
see Day 1 
I I .  Ins truc t iona l  obj ec t ives : 
S tudents  will : 
In tro/Expec ta t ions 
Compare die t to  RDA 
Name : BC+ 
compare mean nu trient  in take with  RDA 
iden t i fy pos i t ive and nega t ive aspec t s  o f  die t by plo t t ing 
nu t r ien t va lues agains t RDA 
I I I .  Se t :  
Car toon cl ips to s t imula te int eres t in food choices  
IV . Ins truc t ion : 
1 .  I n t roduc tion- - Forma t o f  uni t/grading s y s tem/expec ta t ions 
2 .  Lec ture : RDA-A s tandard for eva lua t ing food behav ior 
(TENN p . 36 ;  Da i ry Counc i l ,  p . 1 6 )  
3 .  Explain prin tou ts  o f  nutrient  ana lys is  
4 .  Explain handou t s : 
{ l i s ted be �ow ) 
V .  Clos ure : 
Ca l l  for ques t ions 
IV . Handou t s : 
Nu trien t Analyse s 
S t reng ths and weaknes se s  
RDA cha r t  
Food composi t ion table 
RDA Worksheet  
17 8 
Sub j ec t :  Nutrit ion 
Grade : 10 
I NSTRUCT IONAL FORMAT 
Les son Plan Ti t le : 
Day : Oc t 28  Time : 
I .  Long range uni t  goals : 
see Day 1 
I I .  Ins truc tiona l obj ect ives : 
S tuden ts will : 
Improving my d ie t  
Name : BC+ 
select  f oods to mee t  RDA for 1 nutrient  by us ing food 
compos i t ion table 
prac tice incorporat ing se lec ted foods in to own day ' s  food 
in take by rewri t ing one day ' s  intake ( from food record ) to 
inc lude new se lec t ions 
I I  I .  Se t :  
Discus s homework as s ignmen t :  Wha t did we do yes terday ; 
direct ion for today ( S&W-s imi lari t i es , d i f ference s )  
IV . Ins truc t i on : 
1 . Li s t  on board nu trien ts  above & be low RDA 
no te  s imi lari t ies  among individua ls  in clas s 
2 .  Handouts : 
RDA worksheet  to orien t to use  o f  RDA handou t 
Improving my diet  
Explain ac tivi ties  
V .  Closure : 
Summarize  major  poin ts 
Handou ts : 
RDA Worksheet  
Improving my  die t 
Food Sources 
o f  Nu trien ts  and Die tary Components  
1 7 9  
Subj ect : Nutri t ion 
INSTRUCTIONAL FORMAT 
Lasson Plan Ti t le : 
Grade : 10  
Day : Oc t 29 Time : 
I .  Long range un i t  goa ls : 
see Day 1 
I I .  Ins truc t iona l objec tives : 
S tuden t s  w i l l : 
Compare die t to  die tary guide lines  
Na.ne : BC+ 
eva lua te thei r  d i e tary intake re la t ive to s tandards s e t  
forth as guide lines f o r  hea l th promo tion 
I I I . Se t :  
evalua te the ir  r i s k  for l i f e s ty l e  diseases by wa tching 
"New Nutri t ion" and assess ing own die tary inta ke 
Draw connec tion be tween  yes terday ' s  s tandard for d ie t  
adequancy and today ' s  les son 
IV . Ins truc t ion : 
1 .  Go over Die tary Guide l ines 
2 .  Use worksheet % Ca lor ies • . •  to evaluate die t 
3 .  I n troduce video "New Nutri t ion "/ano ther way to evalua te 
diet  
4 .  Video "New Nutri t ion"  20 !tlin . 
5 .  Teacher demons t ra t ion o f  ways to modify die t : 
fat  (mi l k ,  meat , pas tries ) 
sal t  ( snacks , processed foods 
f iber  ( frui ts/veg/cereal s )  
sugar/complex  CHO 
4 .  Use Char t  o f % calories  from protei n , fa t ,  CHO to  
evaluate  diet  
V .  Closure : 
Homework :  Pick a fas t food res tauran t -wri t e a menu and 
mod i fy 
Handou ts : 
7. ca lories f rom protein , fat , CHO 
Die tary Guide l i ne s for  American s 
1 80 
Subj ec t : Nu trit ion 
I NSTRUCTIONAL FORMAT 
Lesson P lan Ti t le : 
Adolescen t Growth & Nu trient  Needs 
Grade : 10 
Day : Nov . 2 Time : Name : BC+ 
I .  Long range uni t  goa l s : 
s e e  Day 1 
I I .  Ins truc tiona l obj ec t ives : 
S tuden ts wi l l : 
I I  I .  Se t :  
d i scus s major nutrien t s  previously  iden t i f ied as low/high 
in ado lescent s ' die ts & as being imp l ica ted in " l i f e s ty l e "  
d is eases  
( Ca ;  Vi t A ;  Fe ; f a t , f iber , sugar ) 
iden t i f y  reasons these  nu trien ts  are needed in the body 
access ado l escents ' needs vs . needs a t  o ther t ime in 
l i f  ecyc le 
Correla te evalua tion work on food in take ( RDA & Die tary 
guide l ines ) to today ' s  discuss ion 
V .  Ins truc tion : 
1 .  Take up fas t food modi f ica t ion ; shor t d iscus s ion 
2 .  Lecture : Ado lescent  growth and nutrien t n eeds ( l i fes tyle  
diseases ; s t re ss immedia�e  cons equences o f  low �u trient  
& calori�  in take for  expanding body-growth 
3. Handou t :  nu trien t func t ions --Dairy Counci l  2c , 9c 
Nu trient  Workshee t  
V .  Closure : 
S tuden ts : persona lize  func t ions par t icular to 
ado lescence  
personalize  needs  for ado lescen ts  rela ted 
to o ther age groups 
Emphas i ze maj or points  
Handou ts : Nu t rien t s  for Your Hea l th 
Nutrient  Workshee t 
1 8 1  
Subj ec t :  Nu tri tion 
INSTRUCTIONAL FORMAT 
Lesson Plan Ti t le : 
Grade : 1 0  
Day : Nov 3 Time : 
Nu trien t probl ems rela ted to 
l ifes tyle  charac ter i s t ics  
Name : BC+ 
I .  Long range uni t  goals : 
s ee Day 1 
I I .  Ins truc t ional obj ec t ives : 
S tuden ts wi l l :  
I .  Se t :  
iden t i fy l i fes tyle  charac t eri s t ics rela t ing to  nutri t ional 
problems by viewing f i lms trip  "Nu tr i t ion for Teenagers 
Only"  14 min : "You have special  n eeds"  
iden t if y  pe rsona l l i fe s ty l e charac teris t ics re la t ing to 
des irable nu trien t in take & problem nu trien t in take by 
evalua t ing food records 
Trans i t ion from knowing wha t food s ( nu t r ien t s ) to inc lude 
and how to plan in die t  to environmen tal  inf luences  tha t 
inhibi t success  
IV . Ins truc t ion : 
1 .  In troduce & view f i lms tr ip- 14min . 
2 .  Lifes tyle Que s t ions /comm i t tmen t to improve some aspec t of 
food. behavior 
3 .  Qu iz- tomorrow : Learn 2 func t ion s  �nd 2 sources o f  
nu trien t se lec t ed . 
4 .  Demons trate how t o  use Ma trix  Madne s s  workshe e t s  
a .  S t uden ts  a s s e s s  own l i fes ty le  charac teris t ic s  
(use  handou t :  Ma trix  Madnes s and food records ) 
Closure : 
Homework : Comp le t e  l i f es ty le assessment  (ma t r ices ) as needec 
Handou ts : 
Lifes ty le Ques t ions ( p in k )  
Ma trix  Madnes s ;  food records 
1 8 2  
Subjec t :  Nu trit ion 
Grade : 10 
INSTRUCTIONAL FORMAT 
Les s on Plan Ti t le : 
Food-re la t ed problems 
assoc ia t ed wi th li fes tyle  
Day : Nov  4 Time : 
Name : BC+ 
I .  Long range un i t  goals : 
see Day 1 
I I .  Ins truc tiona l obj ec t ives : 
S tuden ts wi l l :  
ident ify persona l l i f e s t y le charac teris t ics re lat ing to 
des irable nu trient in take & problem nutrien t in take by 
compiling informa t ion gained f rom ana lyz ing food records 
discus s spec i f ic " l i fes t y le"  problems and ways to mee t  
nutrien t requ iremen ts  
I .  Se t : Fam i ly Circus car toon on l i fes ty le  change 
IV . Ins truc t ion : 
Closure : 
1 .  Nu tr ien t quiz  
2 .  S tuden ts use ma trices t o  draw conc lus ions from 
7 categories l i s ted on f ood record to he lp 
iden t i ty behavioral  reasons  for nu trien t problems 
3 .  Play Nu trien t  Bonanza game a s  t ime al lows 
Homework :  Comple te ind ividual assessment s  as  needed 
Handou ts : Summary Ques t ions ( green ) 
1 8 3  
Subj ec t : Nu trit ion 
Grade : 10  
INSTRUCTIONAL FORMAT 
Lesson Plan Ti t le : 
Day : Nov 5 Time : 
I .  Long range un i t  goals : 
see Day 1 
I I .  In s truc tiona l obj ec t ives : 
S tudents  will : 
Selec t i ng solut ions to 
nu trient  in take problems 
Name : BC+ 
ident i fy solut ions to  nutrien t problems through use 
of  a cos t-benef i t  ana lys i s  as a continua t ion of the 
self-managemen t program 
I .  Se t :  
How to imp lement  summary work from yes terday to dec is ion sheet 
IV . Ins truc t ion : 
1 .  Demons trate use of  decis ion making sheet  
a .  S tuden ts cons truc t decis ion mak ing sheets  
2 .  Play Nu trien t Bonan z a  game 
Closure : 
Kee p game points  for bo th groups 
Handou t :  Dec is ion Making Shee t  
1 84 
Subj ec t : Nu tri t ion 
Grade : 10 
INSTRUCTIONAL FORMAT 
Les son Plan Ti tle : 
Day : Nov 6 Time : 
I .  Long range uni t  goa l s : 
see Day 1 
I I .  Ins truc tiona l obj ec tive s : 
S tuden ts  wi l l :  
Deve lop GSA Calendar 
Name : BC+ 
formu la te calendar of goa l s , so lut ion s , and achievemen ts  
I I I .  Se t :  Day ' s  plan s 
IV . Ins truc t ion : 
1 .  Demons trate how to use checklis ts 
2 .  Demons trate  how to complete  GSA Ca lendar 
a . S tuden ts  wor k  on calendar 
3 .  Dis tribute labe ls  for addres sing 
V. Closure : 
Homework : Keep GSA Ca lendar over weekend 
Spec ial  a s s ignmen t :  Wri te succes s or  fai lure s tory 
involving your e f for t 
Handou t s : 
GSA Ca lendar 
Checkli s ts : Ca , Fe , vi t .  A, fat  
Na , f iber , fo lac in , vi t C 
complex CHO 
1 85 
Subj ec t : Nu t r i t ion 
Grade : 10  
INSTRUCTIONAL FORMAT 
Lesson Plan Ti t le : 
Evalua te/feedback/revi se 
Day : Nov 9 Time : Name : BC+ 
I .  Long range un i t  goa l s : 
see Day 1 
I I . Ins truc tiona l obj ec t ives : 
S tuden ts  wi l l :  
eva lua te and reorgan i ze GSA Ca lendar when appropriate  
I I I .  Se t :  Encourage discus s ion  of  week-end successes  
and fai lures . 
IV . Ins truc t ion : 
1 .  Ind ividua l eva luat ion us ing eva lua tion form 
2 .  Individua l work time : revise s e l f -man agemen t  plans 
or deve lop new goal , whicheve r is  appl icabl e  
3 .  Check ca lender- reward ( smil e face ) 
4 .  Exp lain "Desire to  Re lapse/Des ire to Con t inue" form 
and give to  s tuden ts  
5 .  S tart  food record forms on Friday 
6 .  Tes t  Friday- s tudy no tes/handouts  
7 .  Give teacher food records to  g ive to c lass  �hursday 
V .  Closure : 
P lans for nex t  c lass  period-4 days away 
Tes t  on Friday-nu tri tion knowledge 
Handou ts : 
Eva lua t ion Form 
Des i re to Relapse/Des ire to Con tinue 
GSA Ca lendars 
**Food Record Forms 
1 8 6 
Subj ec t : Nu t r i t ion 
INSTRUCTIONAL FORMAT 
Les son Plan Ti t le : 
Grade : 10 
Da y :  Nov 1 3  Time : 
I .  Long range un i t  goals : 
see Day 1 
I I .  Ins truc t ional objec tives : 
S tuden ts  wi l l :  
take Knowledge Tes t  
Evalua te/feedback/revise . 
Knowledge Tes t 
Name : BC+ 
eva lua te and reorganize  GSA Ca lendar 
I I I .  Se t :  Encourage discus sion of week-day succes se s  
and fai lures . 
IV . Ins t ruc t ion : 
1 .  Take up "Desire To Relapse/Des ire to  Con t inue" forms 
2 .  Give Know ledge Tes t  
3 .  Ind ividua l workt ime : revise  goa ls  and solut ions 
use GSA Ca lendar 
4 .  Share succes ses , fai lures , and PLANS 
V .  Closure : Recap 
Ca l l  for · ques t ions 
Handou t s : Eva luat ion Form 
Knowledge Tes t 
Desi re to Re lapse/De s ire to Con tinue 
Three day food records 
1 8 7  
INSTRUCTIONAL FORMAT 
Subj ec t : Nu tri t ion 
Grade : 10 
Day : Nov 1 7  Time : 
I .  Long range uni t goa l s : 
s ee Day 1 
I I .  Ins truc tiona l obj ec t ives : 
S tuden ts  wi l l : 
Lesson Plan Ti t le : 
Succ ess /fai lure/problem/solut ion 
As ses sment  of  AP 
Ra ting Ins trument  
Name : BC+ 
t ake AP port ion o f  PAK 
comple te Ra ting Ins trument  
evalua te food records 
I I I .  Se t :  Encourage c lass  d i scus sion o f  successes  
and fai lures . 
IV . Ins t ruc tion :  
1 .  Give AP por tion o f  PAK 
2 .  Give Ra ting Ins trumen t 
J .  S tudents  se l f  eva luate  food records compar ing f i r s t  
and second set  o f  food records 
us ing Ma trix  Madness  and checkl i s t s  
4 .  Take up food records 
5 .  Hand back Knowledge Te s t  
V .  Closure : 
Handou ts : 
S t imu late in teres t in con t inu ing 
Ma i lou t in 5 mo . 
AP por ti on 
Ra ting Ins trume n t  
Ma trix  Madness  
Checklists  
1 8 8  
INSTRUMENTAL FORMATS 
FOR 
BEHAVIOR CHANGE 
INSTRUCTIONAL FORMAT 
�ubjec t :  Nu tri t ion 
Grade : 10 
Day : Sep t . 4 Time : 
I .  Long range un i t  goa ls : 
Lesson Plan Ti t le :  
Pre test  
How to  comple te food record form 
As sessmen t  o f  PAK 
Name : BC 
Goa l I :  Under s tand ing the rela tionship  o f  nutri t ion 
to hea l th .  
Goa l  I I : Unders tand the relat ionship be tween individua l and 
envi ronmental  charac teris t ics , and food re la ted 
behavior . 
Goa l  I I I : Unders tand the phys ical and chem ical  prope r t ies  
o f  food . 
Goa l IV : Under s tand the nature and means for  reso l u t i on of  
food and nu t r i t ion related concerns . 
I I .  Ins truc t iona l obj ec t ives : 
S tuden t s  wi l l :  
know how to use  food record form t o  l i s t  food s , descrip­
t ion & amoun t , for 3 day  period ( Friday , Saturday , 
Monday ) 
know how to use  food record form to mon i tor s i tua t i ons 
surround ing each eat ing occas ion 
demons tra te nu tr i t ion knowledge , a t t i tude , and f ood 
pract ices  
I I I . S e t : In teres t in teenage nutr i t ion educa tion 
IV . Ins t ruc t ion : 
1 .  In troduc t i on 
2 .  Give pre tes t 
3 .  Explain food record form 
empha s i z e  accuracy , comple tenes s  
use  Ins truc t ions f o r  Record o f  Food eaten 
4 .  Explain le t ters o f  consent  
5 .  En ter ta in que s t ions/discuss ion 
VI . Closure : 
Ass ign food record form 
Give da te t o  be returned 
Handouts : Food record forms , Ins t ruc t ions for Record o f  Food Ea ten , 
PAK Ins trumen t 
1 9 0  
Subj ec t :  Nu t r i t ion 
Grade : 9 
INSTRUCTIONAL FORMAT 
Lesson Plan Ti tle : 
Day : Oc t 26 Time : 
I .  Long range un i t  goa l s : 
see Day 1 
I I .  Ins truc t i ona l obj ec t ives : 
S tuden ts  wi l l : 
Intro/Expec tat ions 
Compare  die t to  RDA/Die tary 
guide l ines  
Name : BC 
compare mean nutrien t  intake wi th RDA 
ident ify  foods to improve food-rela ted behavior 
I I I . S e t : 
Cartoon c l ips to  s t imu la te in tere s t  in food cho ices 
IV . Ins true t ion : 
1 .  I n troduc t ion --Forma t o f  uni t/grading �ys tem/expec ta t ions 
2 .  Explain prin tou t s  o f  nu trient  analys i s  
3 .  RDA for  ind ividual 
4 .  Exp lain handou ts : 
Eva lua t ing My Die t  
% Ca lories  • • •  
5 .  Se lec t ion o f  nu trien t wi ll ing to improve- -no tebook paper 
V: Closure : 
Ca l l  for que s t ions 
IV . Handou ts : 
Nu trien t Ana lyses  
Evalua t ing My Die t 
Food Sources 
% Calories  • • •  
RDA for ind ividua l 
1 9 1  
Subj ec t :  Nu tri t ion 
Grade 9 
INSTRUCTIONAL FORMAT 
Lesson Plan Ti t le :  
Day : Oc t .  2 7  Time : 
I .  Long range un i t  goals : 
see Day 1 
I I .  Ins truc t ional obj ec t ives : 
S tudents  will : 
Food-rela t�d problems 
as soc ia ted wi th l i fes ty le  
charact eri s t ics 
Name : BC 
iden t i ty personal l i fes tyle charac teris t ics relating to 
des irable food in take and problem food 
in take by evalua t ing food records 
I I I .  Se t :  
Fami ly Circus car toon on l i fes tyle change 
IV . I ns truc t ion: 
1 .  Yesterday looked a t  food intake- - today at l i fes tyle 
1 .  Explain how to  use Ma trix  Madness  
a .  S tuden ts  assess  own l i fes tyle  charac ter i s t ics  
( use handou t :  Ma t r i x  Madness  and Food Records ) 
2 .  Demons trate how to draw conclus ions from Ma trix  Madness  
Summary  Ques t ions 
use Food Sources handout 
V. Closure : 
Homework  ass ignmen t :  
Comple te  workshee t s  as needed 
IV . Handou t s : 
Ma tr i x  Madnes s ,  Summary Ques tions 
1 9 2  
Subjec t :  Nut r i t ion 
INSTRUCTIONAL FORMAT 
Les son Plan Ti t l e :  
Grade : 9 
Day : Oc t 2 8  
Name : BC 
Time : 
I .  Long range un i t  goa ls : 
see  Day 1 
I I .  Ins t ruc t ional obj ec tives : 
S tuden ts  wi l l : 
Selec t ing solut ions to 
nutrien t intake problems 
iden t i fy so lut ions to  food  in take prob lems through use 
o f  a cos t -benef i t  analys i s  as a con t inua t ion o f  the 
self-management  program 
prac t ice problem- solving food 
I I I . Se t :  
How to  implemen t summary wor k  from yes terday 
to dec is ion shee t 
IV . Ins truc t ion : 
1 .  Demons tra te  use of  decis ion making sheet  
a .  S tuden ts con s t ruc t dec i s ion making shee ts  
2 .  Le t s tuden ts  generate  l i s t o f  problem s i tua t ions 
and pos s ible solut ions 
V. Closure : 
Homework :  Comp le te dec i s ion-maki ng shee t 
Handou t :  Dec is ion Making Shee t 
1 9 3  
Subj ect : Nu tr i t ion 
Grade : 9 
INSTRUCTIONAL FORMAT 
Lesson Plan Ti t le :  
Day : Oc t .  2 9  Time : 
Name : BC 
I .  Long range uni t  goals : 
see Day 1 
I I .  Ins truc tiona l obj ec t ives : 
S tudents  wi l l : 
Develop GSA Calendar 
formulate  calendar o f  goals , solu t ions , and achievemen ts 
II I .  Se t :  Day ' s  plans 
IV . Ins truc t ion : 
1 .  Demons trate how to complete GSA Calendar 
a . S tuden ts  work on calendar 
V. Closure : 
Homework : Keep GSA Ca lendar over weekend 
Special as s ignmen t :  Wr i te success  or fai lure s tory 
involving your ef fort 
Handou ts : 
GSA Ca lendar 
1 9 4  
Subj ec t : Nutr i t ion 
INSTRUCTIONAL FORMAT 
Les son Plan Ti t le : 
Grade : 9 
Day : Nov 2 Time : 
I .  Long range uni t  goa l s : 
see  Day 1 
I I .  Ins t ruc t iona l obj ect ives : 
S tuden t s  wi l l : 
Eva lua te/feedback/revise  
Name : BC 
rela t e  successes  and fai lures of plan to  improve food 
i n take 
eva lua te  and reorganize  GSA Calendar where appropria te  
I I I . Se t : Encourage di scus s ion o f  week-end succe sses  
and fai lures 
IV . Ins truc t ion : 
1 .  Individua l work t ime : revi se s e l f -managemen t  plans 
or deve lop new goa l , wh ichever is  appl icable 
a. eva lua te and reorganizeGSA Ca lendar 
2. Chec k calender- reward ( smi le face ) 
3 �  Explain " Des ire to  Re laps e/De s ire to Con t i nue " form 
and give to s tudents  
V .  Closure : 
Plans for next  c las s  period-4 days  away 
Tes t  on Fr iday-nu tri t ion knowledge 
Handou t s : 
Eva lua t ion Form 
Des ire to Re laps e/De s ire to Cont i nue 
1 9 5  
Subj ec t :  Nu t r i t ion 
INSTRUCTIONAL FORMAT 
Les son Plan Ti t le : 
Grade : 9 
Day : Nov 6 Time : 
I .  Long range uni t  goals : 
see  Day 1 
I I .  Ins truc t ional objec tives : 
S tuden t s  wi l l :  
Tes t  o n  Nu t r i t ion Knowledge 
Evaluua te/feedback/revise  
Name : BC 
take Knowledge Tes t  
evalua td and reorganize  GSA Ca lendar 
I I I . Se t :  Encourage discus s ion of  week-day successes  
and fai lures 
IV . Ins truc t ion : 
1 .  Take up "Des ire To Relapse/De s ire  to Con t inue" forms 
2 .  Give Knowledge Tes t 
3 .  Individua l workt ime : revi se goals  and solut ions 
evaluate implemen tat ion of so lu t ions 
V.  Closure : 
G ive out 3 day food records 
Keep Friday , Sa turday , Monday 
Handou t s : Eva luat ion Form 
Knowl edge Tes t  
Des ire to Re lapse/Des ire t o  Con t inue 
Three  day food records 
1 9 6  
Subj ec t : Nutri tion 
I NSTRUCTIONAL FORMAT 
Les s on Plan Ti t le : 
Grade 9 
Day : Nov 10 Time : 
I .  Long range uni t  goa l s : 
s ee Day 1 
I I .  Ins t ruc t iona l obj ec t ives : 
S tuden ts  will : 
Success/fai lure/problem/solution 
As sessmen t of AP 
Ra ting Ins �rumen t 
Name : BC 
take AP port ion of PAK 
comple te Ra t ing Ins trumen t 
evalua te food records 
I I I . Se t :  Encourage clas s discus s ion of successes 
and fai lures . 
IV . Ins t ruc t ion :  
1 .  · Give AP port ion o f  PAK 
2 .  Give Ra t ing Ins trumen t 
3 .  S tuden ts sel f  evalua te food records compari ng f i rs t  
and second se t  of  food records 
4 .  Take up food records 
V. Closure : 
Handou t s : 
S t imula te in teres t  to con tinue 
Ma i lou t in 4 mo . 
AP por t ion 
Ra t ing Ins trumen t  
1 9 7  
APPENDIX D 
SAMPLE FOOD  RECORD FORMS 
..., 
\D 
\D 
Gender:  ( c i rcle)  
Age : _years 
1 s t  time 
Food was 
ea ten 
2nd t1me 
Food was 
ea ten 
3rd t1me 
Food was 
eaten 
4tn t1me 
Food was 
ea ten 
:>tn t1 1ne 
Food was 
eaten 
Male Fetne le 
Food 
Desert pt ton Amount 
FOOD RECORD FORM - S.btnlly 
Hei ght i nches 
Wei ght :::::: pounds 
Leave I z feenngs 
Bl ank Tille Before Eating 
;s lfflO He 4 fett1ngs 
Wi th You After httna 
. 
Naae �����---��----
School ------------------
Date ---------
5 ti lffllt were 7 lfflO 
Pl ace You Doina Prepared 
Name ---------
Food Record Fann - Saturday 
Gender :  ( c i rcl e )  Mal e  Femal e  
Age: __ years 
Food Descri pti on 
1st time 
Food was eaten 
2nd t i me 
Food was ea ten 
3rd time 
Food was ea ten 
4th t i me 
Food was eaten 
5th t ime 
Food was eaten 
20 0 
Hei ght i nches 
Wei ght ::::: pounds 
Amount 
Do Not 
Wri te i n  thi s 
Col umn 
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PRACTICES , ATTITUDE , AND KNOWLEDGE INSTRUMENT ( PAK ) 
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THE UNIVERSITY OF TENNESSEE 
KNOXVILLE 
Dear Parent : 
Your son or daught� - ras been sel ec ted to part i c i pate in a study about 
teenage nutri t ion . The purpose of the study is to f i nd be tter ways of 
teach ing nutri tio r to teenagers . The resu l ts of the study wi l l  be used 
to improve nutri t 1 on educa �ion programs for teenagers . Parti c i pation 
, ,  the study ;nvo l ves comp let i ng records of food i nta ke and 
questionnai res re l a ted to nutri t ion .  Because we want the study to 
represent a l l  teenagers , we hope you a l l ow your son or daughter to 
parti c i pate , but the cho ice i s  yours .  Mrs . Adri enne Wh i te ,  a former 
teacher and now a doctoral candidate at The Uni vers i ty of Tennessee , 
Kno xvi l l e ,  wi l l  be teachi ng a nutri t ion un i t  as pa rt of your teenage r ' s  
hea l th c lass  th i s  semester ; however your teenager may partic i pa te in 
the nutri tion un i t  wi thout be ing i nc l uded i n  the s tudy . 
The i nformation tha t your son or daughter gi ves wi l l  be confidenti a l ; 
h i s/her name and the name of his/her school wi l l  not be connec ted i n  
any way wi th hi s/her responses . I f  you are wi l l i ng to  have your son or  
daughter pa rtic i pate i n  the study , pl ease comp lete the form be low and 
return it to schoo l . A l l the i nfo rmation for the study wi l l  be 
co l l ected us i ng paper and penc i l s .  Mo st of the a s ses sments wi l l  be 
made duri ng the fi rst semester as part of the nutri t i on un i t .  One form 
wi l l  be ma i l ed to your son/daughter in May to be comp le ted at that 
time .  
I f  you have ques tions a t  any time , you may ca l l  u s  at 974-6244 o r  974-0824 . 
Thank you fo r your he l p ,  
cc� !)���� 
lean 0 .  Sk inner , Ph . D . , R . O .  Adri enne A .  Wh i te 
As soc i a te Professor Graduate Research Assi stant 
· I ,  the unders igned , agree to al low my son/daughter to part ic i pa te in 
the projec t ,  •changi ng Di etary Behavior V ia  Nutri t ion Education" , 
conducted by personne l of ·the Agri cu l tura l  Experi ment Station of The 
Un i versi ty of Tennes see , Knoxvi l l e .  
I vo l untari l y  gi ve my permi ssion for my son/daughter to part ic i pa te and 
understand that I may wi thdraw that permi ssion at any time .  
I understand tha t pa rt i c i pat ion i n  the project i nvo l ves no  known ri s ks 
and a l though there are no di rec t benefi ts , data from the study wi l l  be 
used to improve the qua l i ty of nutri t ion education fo r teenagers . 
I further understand that I may as k questions about the study and that my 
son/daughter may a l so ask ques tions pri or to parti c i pat ion .  
I t  a l so i s  understood that my son/dau?hter may dec i de not to 
pa rti c i pate i f  he/she so chooses . 
Student ' s  Name _______ _ 
Parent ' s  Signature ______ __ 
Oat? -----
1215 West Cumbt:rl:md Avenue, Room 229/ Knoxvillc, Tennessee, 3i9%-l900/(6l5) 9i4-544S, Qj4·3·Nl 
2 0 2  
Pood Prac t ices Ins tru111e nt 
Are your food h&b i ts oroaoti ng a he&l thy l i festy l e ? P l ace I chtck i n  the col umn that best 
descri bes your r1soon1e to each of the fo l lowi ng 
l .  On a typ i cal day , I eat breakfas t .  
2 .  On  a typ i cal day , my  snacks ar! LOW i n  
sugar , so  I don ' t snack on  foods such 
as pastr i es .  candy , cikes . cook1 es. and 
soft dr i nks .  
3 .  On  a typ i cal day , I eat some th in9 frcm 
each of these 4 food grouos : l ) fru i t  
vege tab l es Z ) breads/cerea l s  3 )m i l k  4 ) 
meats/fi sn/pou l try . 
4 .  On a typ i ca l  day , I eat l unch . 
5 .  On a \yo i cal diy , I eai at l eas: 6-3 
foods con ta i n i ng fi ber , such as who l e­
gra i ns breads/cerea l s  and fru i ts and 
vege tab l es .  
6 .  O n  a typ i cal  day ,  I eat modtrate 
Quan t it ie s of food ,  wh ich he l ps 
ma i nta i n  des i rab l e  we i ght . 
7 .  I n  a typ i cal  day ,  I dr i nk at l east 3 
g l assts of mi l k  and/or se l 1ct 3 ser· 
v i ngs of othtr da i ry products . 
8 .  I l i mi t sal t i ntake i n  ways such as 
m i n imal  use of tab l e  sa l t ,  avo i d i ng 
sal ty snacks , and choos ing l ow or no 
sal t vari eties of foods ( l ow  sal t 
crackers/ch i ps ) . 
9 .  I l imi t fat i ntake by hav ing few fr i ed 
foods ( meats , vegetab l es ,  french fri es ) ,  
us i ng sma l l quanti t i es of margar ine ,  
bu tter , cream or  shorten i ng ,  and not 
eati ng fat around meat . 
10 . In a typ i ca l  WEEK , I eat mo re fi sh i n­
c l ud i ng tuna and/or pou l try ( ch i cken , 
turkey ) than red meat ( h1111burger , steak , 
pork ) .  
ll . From week to week ,  I eat di fferent k i nds 
of meat ,  fru i ts ,  vtgetab l es .  breads/ctr· 
eal  mi l k  products; therefore , I eat 
a var i ety of foods. 
12 . When I dr i nk mi l k  or have it comb i ned 
wi th other foods , for examo l e ,  wi th 
cereal or i n  pancakes , I use l ow fat 
or  s� im  mi l k .  
A lways 
True 
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A imost Sometimes A lmost Never 
Al ways True Never True 
True True 
I I I I 
. 
I I I 
! 
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Atti tude Ins tru .. nt 
For tht fo l l owf n9 s:a:aments , p \ 11s1 1ndi cat1 the 1xt1nt of your a�r1t111nt 
or d t sagre,menc  by checki ng th1 a�prop r1 ata c� lumn . 
1 .  Nu:r i :� on i s  i�oo r:1n: :o me and one shoul d  
no c b e  car1 i e ss abou: 1 : . 
2 .  Knowi n9 some th i ng i s  •gcod fo r me • has l i t: \ ,  
or n o  infl uence o n  wha:  I chose  t� tat .  
3 .  I usua l l y  wi l l  no t tas :1 a food if  i ts ac:earanct · 
i s  s i•i l a r to some tn i ng I d i s l i k e .  
, .  l (  m y  d i e t ._,re poor , I "'ou l d  orct>1D 1 y U\t 
v i tam1n  p i l l s  rat�er than vary the foocs I choo se . 
5 . • ( •ou l d  be "' i l l  I ng to try an un fami l i ar food a c  
l e u:. onc e .  
• 
6 .  I don ' :  have t i me to th ink much about nu tr i t i on .  
7 . learn i n9 =�• b�s ic  I deas  I n  nu c�i t�on wi l l  oro­
b1� 1 y  !!2!. al ter my pe rs cna l ea: i n9 hao i :: very 
tftUC� . 
�- E�en i f  I take v i tami n s .  I fee l tna: shou l d  b t  
c�ncerned 1oou t the foocs I e at .  
9 .  I fe e l  tha : a p e rson "'ho gets the mo s: sat• 
h hc: ion ou: of ut i n9 is tne one ,, fto s:icks 
to Che foods that are  fimi l i ar .  
10 . I am  c,nctrned about e1ti n9 nutri tious foods 
througnout t�t day. 
11 . I feel  Che foods  I eat  now wi l l  affec: my fut�re 
hul th . 
lZ . Tryi ng new foods aope a l s to me . 
13 . Nu tri t ion i s  not so important to me as l ong as 
e a t  a l o t  of food . 
14 . I feel tha t  i f  I dri nk mi l k ,  I don ' t  have to 
worry about nutr i ti on .  
15 . I f  I am sati sf i ed wi th the foods I eat ,  I s e e  no 
reason to change .  
16 .  I fee l that  a s  l ong a s  I ma i n ta i n  a desi rab l e  
we ight ,  I don ' t have to worry abou t nutri ti o n .  
17 . I n  act�a l · p rac:i ce my nutri �i on knowi edge has  
l i t: l e  inf l uence on  wnat I se l e�: to  e at .  
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Knowled ge Ins  tru:ne n t 
Se l ect the one best res oonse to each ques tion . I f  you don ' t  know , use your best 
guess . C i rcie your answer. 
l .  Fo r mo st  peop l e  i n  the �rl d ,  the major source o f  energy ( ca l o r i e s ) come s from 
wh i ch of the fo l l owi ng nutri en t s ?  
a .  Carbohydra tes 
b. Fa ts 
c .  Prote i n s  
d .  V i tam in s  
2 .  Wh i ch of the fo l l ow i ng nutri ents  are often low i n  the  d i ets of  
teenagers accord i n g t o  recen t surveys i n  the U . S . ?  
a .  Ca l c i um ,  i ron , and vi tam i n  A 
b .  Prote i n ,  i ron , and fi ber 
c. Prote i n ,  fo l ac i n ,  and fa t 
d .  VHami ns  A ,  B 1z ,  and C 
3 .  One of  the uses of fa t in the d i e t i s  a carri er fo r wh ic�  of the 
fo l l owi n g ?  
a .  N f ac i n  
b .  Prote i n  
c .  V i tami n A 
d .  V i tami n C 
4 .  �h i e� of the fo l l owi ng foods has the greatest  amoun t of i ron ? 
a .  l cup yogurt 
b .  l/2 fresh grapefrui t 
c .  l carrot 
d .  3 o z .  coo ked hamburger 
Wh i ch of the fo l l owi ng is the bes t  source of vi tami n A? 
a. Caul i fl owe r 
b .  Co rn 
c .  Green bea ns  
d .  Sweet po ta toes 
6. Wh i ch of the fo l l owi ng i s  the be st source of  vi tami n C? 
a .  Appl es  
b .  Bananas 
c. Peaches 
d. S trawberri es 
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7 .  Wh ich o f  the fo l l owi ng -foods provides  the ca l c i um equi va l ent to that 
i n  8 oz .  mi l k ?  
a .  1/2 cup i ce cream 
b . 1/2 cup carrots 
c .  1 cup strawberry yogurt 
d. 1 pork chop 
8 .  Ca l c i um needs for teenagers are the s ame as tho se for the fo l lowi ng:  
a .  Adu l t men 
b .  Ch i l dren , 6- 12 years o l d  
c .  Infants , 0- 12 month s  o l d  
d .  Pregnant women 
9 .  Teenage boys have nutri ent ne!ds greater than teenage gi r l s fo r the 
fo l lowi ng nutri ent :  
a .  Ca l e i  um 
b .  I ron 
c .  V i tami n A 
d .  V i tami n C 
10 . Wh ich of  the fo l lowi ng prov i des the most  v i tami n  A ?  
a .  Green and ye l l ow vege tab l es 
b .  Meat , f i sh , and pou l try 
c .  Pota toes , turn i ps , and dri ed bean s 
d .  · who l e  gra i n  breads and cerea l s  
1 1 .  Wh ich  o f  the fo l l ow ing i s  the be st source o f  fo lac in ?  
a .  Egg 
b. Fi sh 
c .  Macaron i  and cheese 
d .  Spi nach 
12 .  ·Fa s:  foods tend to be h i gh i n :  
a .  Ca l ci um ,  fo l ac in  and i ron 
b .  Ca l or ies . fat ,  and s a l t  
c .  Ca l c i um .  cho l es tero l , and fi ber 
d. Vi tamin s  A ,  C, and B 12 
1 3 .  A l i fe styl e di sease re l ated t o  nutri t i on i s :  
a .  He art d i sease 
b. Influenza 
c. Pneumon i a  
d .  Scarl e t  fever 
20 6 
1 4 .  An example of a cruc iferous vegetabl e  i s :  
a .  Asparagus 
b. Brocco l i 
c .  Co rn 
d .  Le ttuce 
1 5 .  Wh i ch of the fo l l owi ng f s  the best source of vi tami n C? 
a .  Cabbaae 
b. Carrot 
c .  Green pus 
d .  L fma beans 
16 . Wh i ch of the fo l lowi ng is the best source of ; ron ? 
a .  Banana 
b. Cereal 
c. Mi l k  
d .  Toma to 
1 7 .  Foods h i gh in  sod i um ( sa l t )  i nc l ude : 
a .  Ameri can cheese , bacon , s tea k sauce 
b. Apples . grapes . tangeri nes 
c. Cucumbers , l e ttuc! , toma toes 
d. Nood l e s . pu ffed whe a t ,  ri ce 
18 .  During te!!1 growth and de•,e l opmen t , ·  a teenager wi l l  ach i eve the fo l l ow ing . 
pe rcentage of the we ight they wi l l  have as  an adu l t .  
a .  10: ,,e i c:n: 
b .  JO: '#l! i g:-:t 
c .  50: we i ght 
d .  70: we i ght 
19 . The best source of  ca l ci um among the fo l l owi ng foods i s :  
a .  Canned s a lmon 
b .  Peanut butter 
c. Squash 
d. Watenne 1 on 
20 . Of  the fo l l owi ng groups of foo ds , the one h i ghest in  cho lesterol i s :  
a .  Appl e  pi e ,  l emon sherbet ,  coffee 
b .  Broccol i ,  chi cken , ri ce 
c. Gre!n sa l ad , whole  wheat bread , margari ne 
d. Shrimp ,  who l e  mi l k ,  l i ver 
,1 . Genera l ly speaki ng , fat s  c l a s s i fi ed as saturated tend to be : 
a .  Found on ly  i n  foods wh ich have not been processed 
b .  Found primari l y  i n  vegetabl e o i l s  
c .  Found primari l y i n  anima l  foods 
d. Saturated w i th cho l e s tero l  and found in most foods 
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22 . The recommended . di etary a l l owances ( RDA ' s )  are :  
a. Amount o f  sa l t  recommended for da i l y  use 
b .  Amount of  fi ber recommended for da i ly inta ke 
c .  Nutri ent standards for a lmost a l l  hea l thy Americans 
d .  Same a s  bas i c  four foods groups 
23. Iron is more eas i l y  abso rbed by the body when a mea l  a l so inc l udes a good 
source of whi ch nutri ent : 
a .  Ca l c i um 
b. Fo l ac in  
c .  Vi tami n A 
d. Vi tami n C 
24. Foods high in fiber inc l ude the fo l l owi ng : 
a .  Da i ry products 
b .  Fats 
c. Meats 
d .  Vegetabl es 
25 . Vi tami n A has an important rol e  i n :  
a .  Deve loping and ma i n ta i n i ng mucous membranes 
b .  Formi ng and ma inta i n i ng co l l agen 
c .  Formi ng organi c framework of bones 
d. Me tabo l i zi ng carbohydra tes , protei n ,  and fat 
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Demograph ic: I n fo rma t io11 
1. Wh•t 1s your age ? ___ years 
2. Gender ( c i rc l e )  ma t e  fema l e  
3. What  f s  your race ? 
Whi te 
B l ac k  
Ameri can Ind i an 
Ashn 
� Hispan ic 
_ Other,  p l ease spec i fy -----
4. Wha t  1 s  your  current  grade fn s choo l ? 
__ 7th grade _____ 10th grade 
� 8th grade _____ 1 1 th g rade 
� 9th grade _____ 12th grade 
5. How many o l der brothers do you havt ? 
younger bro thers ? ---------
I. How ••ny o l der s i s ters do ,ou have ? 
younger s i s ters ? 
7 .  Are you the o l des t , mi dd l e  or  younges t  ch t l d i n  your fami ly? 
_ on ly chi l d  
o l dest 
1 n  the m i dd l e  
_ younges t 
8. How �ny chi l dren 1 1 ve i n  your  househo ld ?  
9. Who l i ves � i th you ? (chec k a l l  those tha t apply) 
bro thers I s i s ters 
inother 
fa ther 
----- s tepmother 
_____ stepfa ther 
_____ grandpa rents 
others , ple ase s pec i fy ___ --------------
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10 . I s  your father or ma l e  l ega l guardian empl oyed? 
Yes No 
I f  yes , what i s  h; s current occupation ? 
11.  How many years of schoo l ing has he comp l e ted? 
_ 1 ess than grade schoo 1 
_ comp leted grade schoo l 
_ some hfgh schoo l 
_____ completed high school 
technica l or vocationa l school 
_ some col l ege 
_ comp 1 e·ted co 1 1  ege 
_ graduate school 
12. Is your mother or fema le  l egal guardian emp l oyed? 
Yes No 
If  yes , what i s  her occupa tion ? 
13 .  How many years of  schoo l ing has she comp l e ted? 
____ less  than grade schoo l 
_____ compl e ted grade schoo l 
_ some hi gh schoo 1 
_____ comp l e ted high schoo l 
______ techn ica l  or vocati ona l school  
_ some co  1 1  ege 
____ comp l e ted co l l ege 
_____ gradua te schoo l 
14 .  Do you work? Yes No 
I f  so , how many hours per 'tiffek?  
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APPENDIX F 
RATING INSTRUMENTS 
Ra t i ng Ins t�ume n t  
Be hav ior  Ch ange 
P l ace a check in the box that corresponds to the statement that best descri be s  how 
hel pfu l  or unhel pfu l each of the fo l l owi ng acti v i ti es was i n  hel p i ng you improve 
your food-rel ated behav i o r .  
1 .  Keep i ng food records of  your own food intake 
2. Us i ng own nutr i ent ana l ys i s  to understand and 
eval uate your personal food i ntake 
3 .  Us i ng the Matri x Madness workshet� and l ook ing 
at categor i es that  affect eati ng behav ior , such 
as t ime of day , feel i ngs , p l ace , and �ho prepared 
food 
4 .  Us i ng Deci s i on Maki ng Sheet to make deci s i ons to 
change food-re l ated behav ior  based on benef i ts and 
cas: of dt fferent  so l ut i ons 
5. Actua l l y  imp l ementi ng the so l utions you sel ected 
for mak i ng changes in fcod·re l ated behav i or 
6 .  Us i ng GSA �al endar to . impl ement sol uti ons 
7 .  �s i ng the Des i r e  to Rel apse/Desi re· to Conti nue 
workshest to mon i tor the sol utions you sel ettad 
a. Us i ng the Eval uati on Form to eval uate your 
successes & fa i l ures 
9 .  Be i ng in a cl ass structured wi th fo l l ow-up 
. sessi ons ( c l ass days separated from each other) 
- -
� � � �  � - - -� � > �  � 
C - -� � � 
� � � � >� a 
u � - �  
! § � § > 
Li s t  anyth i ng e l se about the nutri tion un i t  that hel ped you to improve your food­
rel a ted behav i or? How hel pful were these acti vi ti es compared to the act i v i t i es 
l i sted? very he l pful or hel pful  
What other acti vi t ies  woul d  have hel ped you to improve your food·rel �ted behavior?  
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Ra t i ng I n s trume n t  
Be hav i o r  Cha nge Plus 
P l  check i n  the box  that corresponds to  the stat
ement that best  descri bes how 
het�;ut or unhel pful each of the fo l l owi ng act i v i ti es was
 i n  he l p i ng you improve 
your food-re l ated behavior . 
1 .  Keep i ng food records of your own food i ntake 
2 .  Us i ng own nutr ient ana l ys i s  to  understand and 
eval uate your personal food i ntake 
3 .  Learni ng t o  sel ect �i nds and quant i t i es of  foods 
to meet  the ROA , as you d id  on the workshett 
Improving My Di et 
4 .  V ideo show i ng heal th consequences o f  di fferent 
eati ng sty l es and ways of eati ng to decrease 
r i sk  of l i festyl es di seases , such as cancer 
and heart di sease 
5 .  Teacher demonstrati on and taste-testi ng of 
se l ected heal th-promoti ng foods 
6 .  Learn i ng ab.out the re l ati onsh i p between teen · 
growth and nutri ent needs 
7 .  Fi l mstr i p  showi ng how l i festy l es such a s  fami l y  
eating patterns , busy schedu l es ,  and emoti onal 
factors can i nfl uence eati ng hab i ts 
8 .  Us i ng the Matrix Madness worksheet and l ooki ng 
at categ:r i es that affect eati ng behav i or ,  such 
as time of day , feel i ngs , p l ace ,  and who prepared 
food 
9 .  Us i ng Decis i on Maki ng Sheet to make dec i s ions to 
change food-rel ated behav i or based on benefi ts and 
cost of di fferent sol uti ons 
10 . Actua l l y  i mp l ement i ng the sol utions you s e i ected 
for mak i ng changes i n  food-rel ated behavi or 
11 . U s i ng GSA Cal endar to imp l ement so l utions 
12 . Us i ng the Des i re to Rel apse/Des i re to Conti nue 
wo rkshee t to mon i tor the so l ut ions  you se l ected 
13 . Us i ng the Eva 1 uati on Form to e•,a 1 uate your 
successes  & fa i l ures 
14 .  Be i ng in a cl ass struc:ured wi th fo l l ow-up 
s e s s i ons  ( c l ass days se�aratad from eac� other ) 
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Li st anyth i ng e l se about the nu tr i t i on un i t  that h e l ped you to im� rove you r  food­
re l ated b ehav i o r? How h e l p f u l  were th ese  ac! i v i ti es ccm�a red to the ac:i v i t i e s 
l i st ed? very  h e l pful  or he l p fu l  
What  o ther  acti v i ti es wou l d  have hel ped you to  imp rove your food-re l a ted behavi or?  
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APPENDIX G 
DESCRIPTIVE CHARACTER ISTICS OF ADOLESCENTS 
Tab le 2 5 .  Fa m i l i a l Charac ter i s t ics o f  Adolesce n t s . 
% w i t h  % L i v i ng w i t h  % Ra ce 
To t al 
Wo rk i ng Wo rk i ng Ch i ldren Step  S tep  
Grou p n Fa the rs Mo t he rs i n  Fa m i ly Fa t he r  Mo t he r  Wh i te Black  H i s p  
Be hav i o r  Cha nge : 1 Comp l e te Da ta 4 8  9 5 . 7  7 2 . 9  2 . 4 0 + 1 . 2 0 1 4 . 3  0 . 0  9 4  4 2 
I n compl e te Da ta 2 3  1 00 . 0  7 6 . 9  1-. 9 6 · + 0 . 8 8  4 . 3  8 . 7 8 7  1 3  
Be hav i o r  Change Plu s :  
Comple te Da ta 5 5  9 4 . 4  6 5 . 4 2 . 09 + 0 . 9 2 8 . 9 7 . 1  9 5  3 2 
Incomp l e te Da ta 1 3  9 5 . 2 6 5 . 2 1 . 9 2 + 0 . 9 5 7 . 7 o . o  9 2  - 8 
Con trol : 
Comp le te Da ta 4 9  8 9 .  8 7 1 . 4 2 . 1 8 + 1 . 0 0 1 2 . 0  8 . 0  1 0 0 
N Incomp le te Da ta 2 3  9 5 . 5 6 0 . 9  2 . 3 0 + 0 . 9 7  4 . 3  8 . 7  -
°' 1MEAN + SD . 
Tab le 2 6 . Pe rcent  of  Wo rk i ng Ado lescents  by 
Treatme nt  a nd Da ta Compl e t ion . 
% Wo rk i ng 
Grou p n Adole scents  Hours/Wk 
Be hav ior  Change : 
Compl e te Da ta 4 8  9 2 . 8  
Incomple te Da ta 2 3  3 9  8 . 1  
Be hav ior  Change Pl u s :  
Compl e te Da ta 5 6  1 4  4 . 2  
Incomple te Da ta 1 3  4 6 . 3  
Con tro l :  
Comple te Da ta 5 0  1 1  4 . 5 
Incomple te Da ta 2 3  5 3 . 3  
2 1 7  
Tab le 2 7 . Pe rce n t  o f  Pa rents  w i th Va r ious  Educa t ion  Leve l s . 
< Grade Grade Some Comple ted Tech/Voe Some Comple ted Gradua te 
Grou p n School  School HS HS  School Co l lege Co l lege School --
Be hav i o r  Ch ange : 
Compl e te da ta 4 7  
Fa the r  - 2 . 2  4 . 3  1 9 . 6  1 3 . 0  8 . 7  3 2 . 6 1 9 . 6  
Mo t he r  2 . 1 2 . 1  4 . 3  2 9 . 8  2 . 1 2 1 . 3  2 5 . 5 1 2 . 8  
Incompl e te da ta 2 3  
Fa the r  4 .  5· 9 . 1 1 8 . 2  2 7 . 3  4 . 5  9 . 1 1 3 . 6  1 3 . 6  
Mo t he r  - - 1 3 . 0  3 0 . 4 1 3 . 0  2 1 .  7 1 3 . 0  8 . 7  
Be hav i o r  Cha nge Pl u s :  
Comple te da ta 5 5  
Fa the r  1 . 9  9 . 3  2 2 . 2 3 1 .  5 1 4 . 8  7 . 4  1 1 . 1  1 . 9  
Mo t he r  - 5 . 5  2 0 . 0  3 6 . 8  7 . 3  1 6 . 4  1 o .  9 3 . 6  
N I ncomple te da ta 1 3  
� Fa the r  - 7 . 7  3 0 . 8  2 3 . 1 7 . 7  7 . 7  7 . 7  1 5 . 4  
CX> Mo t he r  3 0 . 8  3 0 . 8 7 . 7  7 . 7  1 5 . 4  7 . 7  - -
· Con tro l : 
Compl e te da ta 4 8  
Fa the r  - 4 . 3  6 . 4  2 5 . 5  4 . 3  1 4 . 9  2 5 . 5 1 9 . 1  
Mo t he r  2 . 1 2 . 1  6 . 3  3 7 . 5 2 . 1  4 . 2  3 5 . 4  1 0 . 4  
Incomple te da ta 23 
Fa the r  - - 1 3 . 6  2 7 . 3  4 . 5  - 4 5 . 5  9 . 1 
Mo the r  - - 4 . 3  2 1 .  7 8 . 7 2 6 . 1 3 4 .  8 4 . 3  
APPENDIX H 
NUMBER OF ADOLESCENTS WITH POS ITIVE CHANGE 
IN NUTRIENT INTAKE BY GOAL 
Table 2 8 . Numbe r of Adole scents w i th 
Pos i t ive Cha nge i n  Nu tr ient  
In take by Goal . 
Nu tr ient  
Goal -----·----
Iron 
Ca l c ium 
Vi t A 
Vi t C 
Fo la c i n  
Sodi um 
Ot he r 2 
I n = 1 0 9. 
To tal 1 Numbe r 
2 1  
3 2  
1 6  
1 1  
1 0  
1 3  
6 
-·--- -·-
Numbe r 
w i t h Cha nge 
1 0  
2 4  
1 3  
7 
7 
9 
3 
2 Inc ludes fa t ,  complex ca rbohydra tes , 
a nd f ibe r:-. 
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APPENDIX I 
CHANGE IN PERCENT RDA FOR NUTRIENT GOALS 
FROM PRE-ASSESSMENT TO POST-ASSESSMENT 
Tab le 29. Ch ange i n  Pe rcent  RDA fo r 
Nu tr ient  Goals  from Pre­
�s se s sme nt to Pos t-As se s sme nt. 
Nu tr ient  
Goal 
Iron 
Cal c i um 
Vi t A 
V i t C 
Fo lac i n  
n 
2 1  
3 2  
1 6  
1 1  
1 0  
2 2 2  
Pre 
6 7  
4 9  
4 8  
6 0  
3 7  
% RDA 
Pos t 
7 2  
8 1  
1 0 9 
1 6 5  
6 3  
APPENDIX J 
MEAN SCORES BY STATEMENT OF PRACTICES INSTRUMENT 
N 
N 
� 
Table 3 0 .  Food Prac t ices  Ins trume n t :  Pre-/Pos t-As se s sme n t  Me a n  Score by Sta teme n t  
fo r Thr ee Grou ps- -Be hav i o r  Change , Be hav i o r  Ch ange Plu s ,  a nd Co n tro l .  
Sta teme n t  
1 .  Or
i 
a typical  da y I e a t  break fa s t .  
2 .  On a ty pical  day ,  my sn acks  a re LOW 
i n  s uga r ,  so I don ' t . snack  on foods 
s uch as pa s tr ie s ,  ca ndy , cake s ,  
cook ies , a nd so f t  d r i nk s . 
3 .  On a ty pical  da y ,  I e a t  some t h i ng 
from e ach o f  these fou r  food grou ps :  
1 )  fru i ts a nd ve ge tab le s ;  2 )  breads/ 
Pre 
Pos t 
Pre 
Pos t 
cereal ; 3 )  m i l k ;  4 )  me a ts/ f i sh/ Pre 
pou l t ry .  Pos t 
4 .  On a typical  day ,  I e a t  lu nch . 
5 .  On a typical  day ,  I e a t  a t  le a s t  
6 - 8  foods con ta in i ng f ibe r ,  s uch a s  
who le gra ins breads/cerea l s  a nd 
fru i ts a nd ve ge tab le s . 
6 .  On a typical day ,  I e a t  mode ra te 
q ua n ti t i es of food , wh ich he l ps 
ma in ta i n  de s i rable we igh t .  
7 .  I n  a typica l day ,  I d r ink a t  le a s t  
3 g la sse s of  m i l k a nd/o r se lect  3 
se rv i ngs  o f  other  da iry product s .  
Pre 
Pos t 
Pre 
Pos t 
Pre 
Pos t 
Pre 
Pos t 
Be hav i o r  
Cha nge 
n = 5 7 
3 . 4 4  
3 . 7 6 
2 . 7 7 
2 . 9 2 
3 . 6 8 
3 . 7 4  
4 . 3 0 
4 . 1 8 
3 . 0 8 
3 . 1 5 
3 . 6 0 
3 . 5 5 
3 . 3 2 
3 . 4 9 
Mean Score 
Be hav ior  
Cha nge Pl u s  
n = S 8 
3 . 3 9 
3 . 6 1 
2 � 6 8 
2 . 8 0 
3 . 4 8 
3 .  4 2 
3 . 9 3 
4 . 0 0  
3 . 2 3  
3 .  7 1  
3 . 2 9 
3 . 2 6 
3 . 1 6 
3 . 4 3  
• 
Con trol  
n = S O  
3 . 8 4 
3 . 7 2 
2 . 5 8 
3 .  7 2  
3 . 6 4 
3 . 5 8 
4 . 3 5 
4 .  3 4  
2 . 8 4 
2 . 8 8 
3 . 6 1 
3 . 3 5 
3 .  4 4 
3 . 5 3 
N 
N 
01 
Table 3 0  ( con t inued ) 
S t a teme n t  
8 .  I l i m i t sal t i n take i n  ways s uch a s  
m i n ima l u se o f  tab le s al t ,  avo id i ng 
salty  snacks , a nd choos i ng l ow o r  
. no s a l t  va r i e t ies o f  foods ( l ow 
s a l t  cracke rs or ch i ps ) . 
9 .  I l i m i t fa t i n take by hav i ng few 
f r i ed foods ( me a t s , ve ge tab le s ,  
f rench fr ies ) , us i ng sma l l  
qua nt i t i e s  o f  ma rga r i ne ,  bu t te r ,  
c ream o r  s ho rten ing ,  a nd not 
e a t ing fa t a round me a t .  
1 0 .  I n  a ty pical  WEEK , I e a t  mo re f i sh 
i nclud i ng tuna a nd/o r pou l t ry 
( c h ic ke n ,  turkey ) t ha n  red me a t  
( hamburge r,  s teak , po rk ) . 
1 1 .  From we ek to we ek , I e a t  d i f fe re n t  
k i nds of  me a t ,  fru i ts , vege tab le s ,  
bread s/cereal , m i l k  pr oduc t s i  
t he re fo re I e a t  a va r i e ty o f  foods . 
1 2 .  Whe n I dr ink m i l k  o r  have i t  
combi ned w i th o t he r  foods , fo r 
e xa mpl e ,  w i th cereal  o r  i n  
pa ncake s ,  I u se low fa t o r  
s k im  m i l k .  
Pre 
Pos t 
Pre 
Pos t 
Pre 
Pos t 
Pre 
Pos t 
Pre  
Pos t 
Be hav i o r  
Change 
n= 5 7  
3 . 4 0  
3 . 39 
2 . 9 8 
3 . 0 8 
2 . 6 0 
2 . 7 8  
3 . 8 8 
3 . 7 8  
2 . 7 3 
3 . 0 3  
Me a n  Score 
Be hav i o r  
Cha nge Plu s  
n = S 8  
2 . 7 5 
3 . 1 5 
2 . 7 3 
2 . 7 8 
2 . 3 0 
2 . 7 0 
3 . 6 8  
3 . 5 6 
2 . 8 4 
3 . 1 7 
!Re s ponse score s ra nged from 1 = neve r true to 5 = a lways true . 
Con trol  
n = S O  
2 . 8 4  
3 . 0 4 
2 . 6 4  
2 . 8 0 
2 . 4 6  
2 . 6 0 
3 . 8 8 
3 . 6 2 
3 . 2 6 
3 .  4 0 
APPENDIX K 
MEAN SCORES BY STATEMENT OF ATTITUDE INSTRUMENT 
N 
N 
....J 
Table 3 1 . A t t i tude Ins trume nt : Pre-/Poa t-Asses sment  Me an  Score by Statemen t for 
Three Groups--Behav ior Change , Be hav ior Change Pl u s ,  a nd Con tro l . --------------�----------------------------------
. 2 Stateme nt 
1 .  Nu tr i t ion i s  important to me a nd 
one s houl d  not be careless  abou t · i t .  
* 2 .  Know i ng some t� ing i s  " good for me " 
ha s l i t tle or no i n fluence on what · 
t choose to ea t .  
* 3 . I u sual ly w i l l  not ta ste a food i f  
i ts appeara nce i s  s im i la r  to 
some th ing I d i sl i ke .  
* 4 .  I f  my di et  we re poor, I would 
probably take vi tam i n  p i l ls ra ther 
tha n  vary the foods I choose . 
s .  I would be w i l l i ng to try a n  
unfami l i ar food a t  lea s t  once . 
*6 . I don ' t have t ime to think abou t 
nu tr i t ion . 
*7 . Le arn ing the ba s ic ideas in 
nu tr i t ion w i l l  probaby NOT a l ter  
my pe rsonal eat ing habi�ve ry 
much . 
8 .  Eve n i f  I take v i tam i ns ,  I feel 
tha t  I should be concerned about 
t he foods I ea t .  
* 9 . I feel tha t  a pe rson who ge ts the 
mos t sa t i s fac t io n  ou t of eating is  
the one who s t icks to the foods 
tha t  are fami l i a r .  
Pre 
Pos t 
Pre 
Pos t 
Pre 
Pos t 
Pre 
Pos t 
Pre 
Pos t 
Pre 
Pos t 
Pre 
Pos t 
Pre 
Pos t 
Pre 
Pos t 
Be hav ior 
Change 
n=S l 
3 . 9 6  
4 . 1 2 
2 . 9 2  
3 . 2 6 
2 . 9 2 
2 . 9 4 
3 . 6 1  
3 . 7 4  
3 . 8 8  
3 . 9 2 
3 . 2 0 
3 . 1 6 
2 . 9 2  
3 .  3 3  
3 . 9 0  
4 . 0 0 
2 . 9 6 
2 . 9 2  
1 Mea n  Score 
Be havior 
Change Plus 
n=S B 
4 . 1 0 
4 . 0 6 
2 . 8 2 
3 . 1 1  
2 . 3 4 
2 . 7 4  
3 . 7 6 
3 . 5 8 
3 . 9 5  
3 .  7 1  
2 . 9 6  
2 . 9 6  
2 . 9 3 
3 . 3 1 
4 . 0 2  
4 . 0 7  
2 . 7 0 
2 . 5 7 
Co n trol 
n=S O 
4 . 0 4  
4 . 0 6 
2 . 9 8  
2 . 7 8 
2 . 8 4 
3 . 0 8  
3 . 6 2  
3 . 5 2 
3 . a o  
3 . 9 6 
2 . 9 6 
2 . 7 3  
3 . 2 2 
3 . 0 2  
3 . 8 6 
3 . 8 0 
3 . 0 8 
3 . 0 0 
N 
N 
CX> 
Tab le 3 1  ( con t i nued ) 
Mean  Score 
Stateme n t2 
Be hav ior  
Change 
n = S l 
Be hav i o r  
Change P l u s  
n = S 8  
Con trol  
n = S O  
1 0 . I am conce rned abou t e a t i ng 
nu tr i t iou s foods t hroughou t t he 
day . 
1 1 . I fe el t he foods I e a t  now w i l l  
a f fect  my f u ture heal t h .  
1 2 . Tryi ng new foods appeals  to me . 
* 1 3 .  Nu tr i t ion i s  not ao important  to 
me a a  long a s  I e a t  a lot  o f  food .  
* 1 4 .  I fe el tha t  i f  I dr i nk m i l k , I 
don ' t have to wo rry abou t 
nu tr i t ion .  
* 1 5 .  I f  I am sa t i s f ied w i th t he foods 
I ea t ,  I se e no rea son  to ch ange . 
* 1 6 .  I fe el t ha t  a s  l ong a s  I ma i nta i n  
a de s irable we igh t ,  I don ' t have 
to wo rry about nu tr i t ion .  
* 1 7 .  I n  ac tual pract ic e ,  my  nu tr i t ion  
knowledge has  l i ttle  i nf lue nce o n  
wha t I se lect  t o  ea t .  
Pre 
Pos t 
Pre 
Pos t 
Pre 
Pos t 
Pre 
Poa t 
Pre 
Pos t 
Pre 
Pos t 
Pre 
Pos t 
Pre 
Pos t 
3 . 0 6 
3 . 3 1  
3 .  7 3  
3 . 8 6 
3 . 3 1 
3 . 4 6 
3 . 6 2 
3 . 6 6 
4 . 1 2 
4 . 1 2 
3 . 1 4 
3 . 1 2  
3 . 4 1  
3 .  7 1  
2 . 90 
3 . 3 1 
3 . 1 1 
3 . 4 3 
4 . 0 2 
3 . 9 2 
3 . 6 2 
3 . 4 1  
3 .  7 3  
3 . 8 1 
4 . 0 5 
4 . 08 
2 . 8 8 
3 . 0 4 
3 .  4 2 
3 .  4 6 
2 . 6 4  
3 . 1 1 
Re sponse s  we re scored from 1 = mos t  n ega t ive a t t i tude to 5 = mos t pos i t ive 
a tt i tude . 
2 • i nd ica tes  response wa s coded to g i ve a h ighe r score fo r d i sagree i ng w i th 
t he s ta teme n t .  
2 .  7 4  
3 . 0 8 
3 . 7 0 
3 . 8 8 
3 . 6 2 
3 . 5 6 
4 . 0 2 
3 . 7 6 
4 . 0 2 
3 . 9 6 
3 . 2 6 
3 . 1 0 
3 . 5 4 
3 .  4 1  
2 . 7 8 
2 . 8 2 
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